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PRI R B AR IO B Y S o 25K U 5 2
W B bU R AL DB

it BE - PR, - WG - SR
1B B EkE BT/ B I LA

A

AHISE B TEPRET S EE M R B AU LUK B A AU £ B B 2 Ry B B = AR RIS
PEERG R EEAEAIER AT IR SR ~ YL BB S ERE e - BB TR B
AR B R B DAY @ AL (CCly) SR - SR IS RS A < R i bag
77 AEFFEEL » DL 5.0 mg/mL ~PEERS R AR A B U IR - REFIREE PRI =R -
A EEREAEEDEE S (Glutathione, GSH) & EEEAREH > S i#f47 (Glutathion-S-transferase, GST)
R L5 - KBRS P @ ALRRAR GRS - SRR R 2y T DA I oA B AU A
MEIRFAESR - HREMINER K EXIUTFHRIEEY GSH &% - i BT S LRIVt H 1@ A L
% (Glutathione peroxidase, GPx) ~ Z:BEHH~Z ™ (Glutathione reductase, GRd) ~ @& L&
(Catalase, CAT) ~ #BE(LYIEALTS (Superoxide dismutase, SOD) EdfER%sE GST MG M: - Rt
gh o IR REREIY R R R R & i A LR Ay REA BSR4 - fEEY BT
il BRPEEEREEACAY) 160 mg/kg body weight IRFREFIRHNER MG S RERRIILT™S (Glutamic
oxoaloacetic transaminase, GOT) HHEANGIS-FEHEEEIZTY (Glutamic pyruvic transaminase, GPT)
FHEBIEIE » 2825 GSH ~ GPx ~ GRd ~ SOD i GST BEFIEM: - etk AT IR EERYI
AITSAD - BRAPEEE G R A% v R S LGS 35 MR Z2 b B BB A 1 - 1 Fodiis

PUAACRESRIETE - KR8 1S R AR I R 2 TH I Y S A BRI < S AL B3 T T =2 OR AT ik

IR -

RESESY - FEBERZEM) - AL - (RERH - KB

U

Hij

e AR A B R HASUE 1 v i R 22y
g B AR (OREHIE ) ~ (ORERREETE) -
(REEARRL) R (RHIGHE) SHG AiRGHT
R REBRAACEK © 71 5 2 e ES (Sargassum spp.) &
BEgE FRURIHEA L THEE (Nardella et al.,
1996) -
T E A TP SR A B EVE RS R~ T

EEES / BEMA—IS 199 5%; TEL: (02) 2462-
2101; FAX: (02) 2463-2677; E-mail: pahwang
@mail.tfrin.gov.tw

HEIE ~ VGBI » HUE SR seaE s - )
KR (S. polycystum) ~ #fi[M/TE#: (Laurencia
obtuse) F=EAESE (Sargassum fusifome) AYZEELY)
HAETELIERERREE SR (Anggadiredja
et al., 1997; Nagai and Yukimoto, 2003) - R
et P RO K] 2 R e s P 25 S50 P g 1 G A~
B+ BER BRUIMIE =1 e B s [ A A 2 R
% (Raghavendran et al., 2005) » 3ifi 0] 3 — B A
BByl LB M - RS TERS BRI 1
2= KEBEESGN 24 (Raghavendran et al.,
2005) - S350 RS EMEEREA R E o FAETE
FRAN IR BLEE SR - SR TR R e @
/b4 (Glutathione peroxidase, GPx) EiZkpei 4%
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SE e (Glutathione reductase, GRd) 375 Mk
(Bocanegra et al., 2006) - [FL5ME L i B 5K B
R GRIRFERREE - FESK Yt B
TR B AYEEBE H TS (Glutathione, GSH)
ZAER (Hwang et al., 2008) -

g PR - iR E RS
B HA RIFRPISEILRES) - INMEYIREIN 78
e A LRE IR RIER B RIFHIDRk - Ak
8 7 A e PR 0 4 e L B P Ry i B
4h » AR R R CUEAME - SRR
HAK - 11 Hwang et al. (2010) #EHIGHEZE LR
¥ (S. hemiphyllum) #8518 EA RIFRIHT
FALRETT - RIILHEHSERE S B vTRE G <
YER » FTLAARIIFSE DA 1518 A~ 55 1 R e Ry B i ot
TR EEF DI RERTAS - e Ry =047 -
H—abar i | PR R AW A K B
MM IS SR BT AALRE TR 5 28 8052 LA
SPEEETS RS A A e B R Y S LR G 2 K W)
AT - B H AR REYIE LEES) B =5
srie t DINE LK EIHRG IR A( LG EF L
B o BT R R A K B i I
Fehia bRE S JEHA -

FORHEEL /5 ik

— bR
(—) ¥ ERREEZEDRE

AWFFERT O i S5 S R AR ER H B
W - LR R KT & DU A
(RHD-602D, RISEN, Taiwan) 50 °C #5485 » #%LIgy
Wt (D3V-10, YOUQI, Taiwan) TR @ P&
0.5 mm FLIRERHERTVESG A - AR EEEE s Zapt
% DIR ~ RISk R IR - AE R G
SRR g 2 FEEU 0 LB I TAEEY >
ZEHILA T i Fy SE » HU 100 g “FEEB RS R
TIA 50 5 EMEREF 7K (viw)» 2 121 °C JiZk 30
mins > £ 1 5500 rpm ~ 10 mins B0y > B EIETREL
HES K (FDU-1200, EYELA, Japan) 3 5% k)
R o BRIISHEZIR 11.6 g » BEREy 11.6% ° #
FZHUHEZ R AR MBS =R AC R 1.0 ~ 2.5 A1 5.0
mg/mL FERE - HEHNEERE A o SLIZRERAGR

TREZ M RACELEL 80 mg/kg body weight B 160
mg/mL BW R - HE BRI -

(D) {EB%5Hm

Dulbecco’s  modified  Eagle’s  medium
(DMEM) ~ Leibowitz, L-15 medium - Fetal Bovine
Serum (FBS) W H Gibco /2] (Grand Island, NY,
U.S.A.) » Ethanol ~ Paraformaldehyde [# E 2R 502\ F]
(Darmstadt, Germany) > Albumin Bovine fraction V
(BSA) ~ Ampicillin ~ Collagen (VII) ~ Collagenase H ~
Dimethyl sulfoxide (DMSO) ~ Olive oil ~ Phosphate
Buffered Saline (PBS) ~ 3-(4, 5-dimethylthiazol-2-
yD)-2, 5-diphenyltetrazolium bromide (MTT) HEH
Sigma /\H] (St. Louis, MO, U.S.A.) - PU& (LR

(CCly) s H ntiZE TS8Rt (HASKER) -
(=) BEEEAH

Glutathione (GSH) assay kit -
peroxidase (GPx) assay kit ~ Glutathione reductase
(GRd) assay kit ~ Glutathion-S-transferase (GST)
assay kit ~ Catalase (CAT) assay kit ~ Superoxide
dismutase (SOD) assay kith# Ff Cayman chemical
company (Ann Arbor, U.S.A) o Z3#TE# 1M EE
GOT kit ~ GPT kitl#f HID Labs Biotechnology
(London, ON, Canada) °

Glutathione

=ik

(—) ¥ERRE=ZDWHARENKRIT RS
eREMEILEETE

L KRBT o0 M e

Collagen (VII) [J2 mg/M1 AYIEEZSHY13 mM
HCl » £558 2VAfE#£1010.22 pm JEIBGERTE - PR
ERIEEI > L Collagen VAWK ZEILIEASE
R FHREZR DGR PBS IR /KBS HPEERI K
E R A A - w0 o0 R 22
22 Cascales et al. (1984) Y51 RS ERIEE
EHEEETRE (Two-steps collagenase perfusion) e
BB i Y T AR S L = RR R R B LA 7 5% 2P e
EiAE Y SLRE

i/ GERKZ M SD KELLZERmNEE - 55
BRIl ER S il 2 U2 - BRH Al 5 DAIE I A (
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I T TRy PRIk - RREE A0 e BT
T B AR A - 1 AR RS M ]
S 0 RERAEEG O AR - Vs P IR IR
MR MR FEREE DL Krebs-Henseleit
buffer FEFA) 5~ 10 mins FFIARHIF - FHRABE
FERL R LA SR ST B8 0
BT o FERFIA0.02% HYIBJFR HE H T
(collagenase) Jz 0.0125% K [ & 1 T 01 &1 5
(trypsin inhibitor) » W ETTIEERFEE » T Ry 15
mL/min FEFA) 10 ~20 mins » EHEHFEHHECE
JHE S 2 BARERLIR I H G LR - K ER
100 Ml FEFRIRHHBTRE - MR IRGEE 80 K
100 SREFHEEL - i 1000 rpm > 25 °C» Bft{y 2 mins
B O B =K 0 0 HEAE iz AR T
W BB IRATRMER Y 25 °C 5 I LUE R
L-15 medium & 0.2% BSA {EHIIEAZE - DL 150
IR EE o B NEMREEESR - Ll L-15
medium 2 10% FBS 5 BB R 1x10°
cellsymL » 43¥ 1 mL fA 24 FL > BEiRisEE
FEHEGEE 4 h £ > FEHAERERIK - DURBBR M RIAGHT
BIRLC AN (BR, 2004) -

2. ARG

HER AT 53 B AR 0 SE S PU LRk
BRI - DA 1.0 ~ 2.5 F1 5.0 mg/mL SE
FRERAYEEERH - fEETEE 48 h & - Wk iR -
MAEH 1 mg/mL MTT ) PBS » £§5#2 2 h % 0 1%
I 0 M 100 wL DMSO fsE At AR i
H Formazan #5555 » A ELISA reader jAJ¢ & 570
nm FEIOEE - HREER (%) = (B
W SEAR — 22 TR OKARD) / BRI R IR OB AR X
100% -

3. GSH F R ZHIE

CUR YA LBEREIE Jiik - 5522 Park et al.
(2010) ZJTHEMGE - B it S RHARIR I A SIS
B 0 ARG - B S0 M1 AR EiE TR
96 FL#th » E N A 5,5-Dithio-bis-(2-
nitrobenzoic acid) (DTNB) &K% Z/E 10 mins »
LA ELISA reader fgill 405 nm N ZUSG(E » #51L
73#T GSH & & -

4. GPx itk I

HY Fsift 5 pL #HAE B3R 95 ul 20 mM e
PHAZENE (pH 7.0) - A 0.8 mL 100 mM
BAER (H 7.0) ZRIEREE (& 1 mM
EDTA ~ 1 mM NaNj; ~ 0.2 mM Nicotinamide adenine
dinucleotide phosphate hydrogen (NADPH)~1 U/mL
GRd Jz 1 mM GSH) » 7EZ{f N&#HE 5 mins » FflI
A 100 pL 2.5 mMEsE L@k - 4E25 °C K - L
ELISA reader #iH] 340 nm U YE{E 3 mins » &L
NADPH A 3R » FELLIAT GPx {51 -

5. GRd {2 HIE

HY Bt 10 pL (Z#Hff E3 WM 90 pL 20 mM
W #IEER (pH 7.0) A 0.9 mL &4 1.1 mM
MgCl, « 6H,0 ~ 5.0 mM GSSG J 0.1 mM NADPH
& 100 mM BERESHFEENR (pH 7.0) » f£25°C | »
LI ELISA reader f#3Hl 340 nm FUZE{E 5 mins > $8
It GRd 754

6. GST itk HIE

HY 20 pL #H M & 3% % B 1-chloro-2,4-
dinitrobenzene (CDNB) 5528 3T K E o

JE 5 8 (0.5 mg Cytosol protein/mL -~ 0.1 M
Potassium phosphate buffer, pH 6.5 ~ 1 mM

1-chloro-2,4-dinitrobenzene Jz 5 mM GSH) JE &1
2% > 4£ 25 °C ' » DL ELISA reader #3H] 340 nm
F o+ A EIOCIERIE - FEELSHHT GST it -
7. CAT i HIE

HY 100 pL assay buffer 3ifi il A 30 pL methanol
Je 20 pL #fftd F3EW - FHINA 20 uL Hydrogen
peroxide » #E#% 20 mins ¢ fIA 30 pL Potassium
hydroxide Ef 30 pL purpald » ##% 10 mins » FHJJIA
10 pL Potassium peroxidate » ZJfE 5 4r8E1% » LA
ELISA reader 37 5 540 nm FAYOGIE > #ELLs
H1 CAT 35k -
8. SOD {H i & il

HY 200 uL Radical detector Ed 20 pL e _E3E
TRIEEY95%% > MIA 20 pL Xanthine oxidase » L
ELISA reader | 450 nm FAYIESEAE - A AR
Baf s34t H SOD 2 i -
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(D) NS/ LixFEXRENRHBRELE
BRIRI - G SE HAREARHBRZ
REWRERINAILEED

1. N

FudTh SE BITIHBIITANINS 2> 2% Anon
etal. (1991) (Y53 KIBEEL 1.0~2.5 1 5.0 mg/mL
SE B2 10 mM DU bt E p oA B ATl
B WFSERE - B SRR 5 B B IR sk
T ()2 STHEIE o TR  YRI 10 mM P
UL B EERAE: SRR 10 mM POGLRE 30 sec
PR 1.0~ 2.5 1 5.0 mg/mLSE » [l &#A k52
60 min 4% » (R ~ (—)(2) FESIHTHINESE -

2. PrAfLin ko pr

ot B AHARR N AR AT R
#% > L1 5500 rpm ~ 4 °C ~ 15 mins > BY_F3EWR - &
Bl =~ (—)3) ~ (8) 3k #ITH IR LEERTE
ST o

3. FIFTRHIE A AT S CHERERY DNA & &
(DNA BHLE)

HF IE HE A B B B 2 MR 2% > AL
mL &6 2%FBS & PBS - ity 253 4mts
FIIA80% JEFSEEMIME > B2 -20 °C VKFEER
1% > B %L 20 pg/mL Propidium iodide (PT)
0.1% Triton X-1000L Kz 0.2 mg/mL RNaseA 1T
gt - DIRCHIEES (Flow cytometry) {5
WIAARE HPIRTEE IR (B R Fp488 nm s 2%
ks 615 nm) o wfLEHHEMIAIRIDNAS & > 643
WS LEf - FRfS BI04 PLER SEINHHH
B (ORI B DNASZIEIHAN - TR E
PRI FREE 5 & PLEOLAIMINEEE - AREIER
DNARSZARAYHINE -

4. Mgt

2% Sun etal. (2010) 2753 » RFIEEHIRHEE
BB < MM - LL 3.7% Formaldehyde solution » A
N EEMIEASHE - 15 mins BREBRIEEW © FF
LA PBS E P MM - i A 50 uL Cytonin
(permeabilisation solution) fsEAIMIEEEZN > &
EHE I EBUAZEIR 15 ~ 30 mins- B2 Cytonin
(permeabilisation solution) » ) DNase-free water &

Vet > /NOIEYER TR > IO 50 L Labeling
reaction mix &= FEIFF 37 °CEE# 1 h» FELL PBS
HE 2 X /ANVEvEBE R EE > oA S0 uL PI
Working solution GBI =EIR 42 20 mins » fE5E
JCHAREE MBS -

(=) NS LixAEREFBBREES
ZEIRT - 51 SE RAREREAZEN
DEERNSAILEED

1. EEEEY)

FSSHTRHE VIR A RIS AGEE: 4 SERZ I
£ Sprague-Dawley (SD) KE» ZF &R HEHRER
BEBEYL o BN AREE R SR
ZEWET - BB AR E R PRI 22 + 2
°C > MHEHRE 50 ~ 60% - & HIERE 12 h JEEDEHR
BLIENS o GRS HAR PR R BUR B R . B ~ B
FO % R AR AR FH 7R BBk G HECR B BE B IRESE
R BRI ERA R - 2REEFELEN
R R ETDIREREAL 51 (2000) 0 FEAELL
BLEGE T Ry E e ~ IR R BB - 9 6
EARE - B¥EHIAE - R Olive oil + ZREH/K 5 1E
PEHIE (FFEGH) © #ER 20% CCly / olive oil +
FRERIK  ETESHH  HEA 20% CCly / olive oil + SE (80
K 160 mg/kg BW) - E#EHI#HEER Olive oil (0.5
ml/rat) - [EFEHIRH S ERERHEER 20% CCly / olive
oil (0.5 ml/rat) » FEEFIR (EHI—KPY) 5 WA
A=~ =~ A~ N FEEIEHIE R E R LR
EKEER > fEEBHAER TR > 1
JGH -

2. BhYIRRAE SRR

e DB P sl DY o A B R S LI ¥
> FE LA SRR 5 S - ARRIETE 70% JRETH
» BYGHE BB U P - R SERTREI 1 2
S RITEREA 10% frikmSiagmsmst > 5
AR ERIT IR EHY B AR R L AT I A
€ GOT k¢ GPT i > BT CUHIE GSH ~ GPx »
GRd ~ GST ~ CAT ~ SOD FHisAfblE=RTE 1 -

3. PrEAdbiE Rt

1 g BFRHRIIA 1O BERE (wiv) ZIokR
HERAEAT (PH=7.0) 1> DUTER (IKARW 20
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DZM) #1788 - B 6000 rpm ~ 4 °C
N B0 10 mins > B ETEREEFR -80 °C fifH »
WAARRTIE . ~ (—)(2) PUEALRESRTE M LT -

4. GOT -~ GPT jH 1t ZHIE

AR BEMIKEFE R ZEIR T 10 mins £ > FLL
10000 rpm Ef.L» 10 mins > BV EEIMME 10 pL A
96-well f1- 273 HIINA K GOT FFfH - Master
Mix Bl GPT Z{ZH - Reagent Mix 240 uL %% 5
mins #% > JL ELISA reader j 340 nm IR YE{H o

5. FtbL RSkl Fr

A MRS 10%  Hk i M PR AR A W [
% IR ARHARE A 70% ~ 80% ~90% Kz 95%
WkE > &K 1h g DL xylene i& 5t » FtEITH
BEALEE - HER 20 °C o > BEEHETY A (BE
IRy 5 um) > JRABSAN > BEAEHEZIEE o ik

HLgA T HEIR Yt (Haematoxylin-Eosin stain,

H&E stain) - B 17 2B - DUBOARSER 200
(R E T By > ST -

Mo R

— ~ FEER R EANY R KB
SRR LRE TR

T LIsE S BB s e A= B RE - W
e DAk R i 928 52 - 72 Kim et al. (2005)
FAME G - FHEHAEBE  (Ecklonia
stolonifera) PiF5ZE A A RHEIE 5B (tacrine)
¥t HepG, fHEAIIPRIYENE - (E 2Pk EE
TEELIEH FHI Q2 A A AR - KIEARTZE
HR DR BRI AN Ry B 5 - FHE BRI SRS R
NG ZEG R 25228 - B HIIE ACE S e
TR ENEYE - I R a2 — - 1k
VIR S AR EEAS T 0 sElR A ERY
5 [FIRGEESE S & -

Figure 1 Fy KEFIAHIIERS 1.0 ~ 2.5815.0
mg/mL SE B 48 h &2 HIlE{EER-4£1.0~2.5
1 5.0 mg/mL SE FRERR - HAMAER2 0k
104~ 112 ~ 120% » HAE 5.0 mg/MI JBE NHEEEE
FEA HAHIEAER B bR SAS A fE2% SE IR

FERIRET > 5 R B AU A7 TR e
W > SRR - BEURSESA B WU
BN TR E - HAE 5.0 mg/mL RET
REfeE R BB AR -

140 1
*
120 1
21001
z
= 801
e}
8
> 601
S
40 1
20 4
0
Negative 1.0 2.5 5.0
control S. hemiphyllum extract (mg/ml)
Fig. 1 Effect of various concentrations of S.

hemiphyllum extract on cell viability of primary rat
hepatocytes after 24 h incubation by MTT assay.
*Compared with negative control at a significant level of
p <0.05.

SE 1£ {2 5 K B A AU B H1 S8(L sE T 5
[ > 4NTable 1 Fzs - AJLIZEHILL 2.5 B2 5.0
mg/mL SEFEFEF » GSHE &S oREEERY52.53 £
5.96 pmol/mg protein 437 EFFE 75.36 + 8.56
pumol/mg protein El 81.31 + 2.83 pmol/mg
protein ° i GST i AH[EH{ERBEEAY402.82 +
51.23 nmol/min/mg proteins}FIBHEE FF-Z2£519.29
+ 42.63 nmol/min/mg protein B 527.65 + 38.25
nmol/min/mg protein HYERS » B~ SE FEFIHRETT
R EAIH R TEa LEL R ERE ST -

o RS R EA YRR R bR
BT IR G bR R
s 1=

VS EHRAENTET#E Cytochrome P450 [#3%
XM AER - & E 4 Trichloromethyl radical
(CCly +) - CClL » MEHEMEEEIEHES
JRAZRH > 5 [REHEE QR 53 BEATHENE A
“REHEEER ; CCL » FiE DT —FfEHE
4 Trichloromethyl peroxyl radical (CC1;00 - ) >
WOERNEE SR - i IR E A A
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140
120

0,

o

o
|

Cell viability (%)

N A O @
o O O O O
I | I | I

Negative Positive

control control

1.0 2.5 5.0

S. hemiphyllum extract (mg/ml) + 10 mM CCl,

Fig. 2 Effect of various concentrations of S. hemiphyllum extract on cell viability in primary rat hepatocytes treated

with CCl, for 60 min. *Compared with positive control at a significant level of p < 0.05.

Table 1

Effect of S. hemiphyllum extract on antioxidant enzymes activities in primary rat hepatocytes

Negative Sargassum extract (mg/ml)

control 1.0 2.5 5.0
GSH (pmol/mg protein) 52.53£5.96 53.25+6.24 75.36+8.56* 81.31+2.83*
GPx (nmol/min/mg protein) 50.46+3.63 51.59+6.62 52.75+2.55 53.65+4.94
GRd (nmol/min/mg protein) 42.69+3.65 43.75+4.62 42.99+2.71 42.92+1.05

(
(

GST (nmol/min/mg protein) 402.82+51.23
( )

CAT (nmol/min/mg protein 26.45+3.54

SOD (U/mg protein) 0.53+0.01

423.54+62.57
25.51+2.89
0.56+0.02

519.29+42.63* 527.65+38.25*

27.63+x4.10 32.12+4.03

0.66+0.16 0.65+0.11

Values are mean * S.D. for six rats in each group, and significance of the differences between mean values were determined by

student t-test (t-test).

*Compared with positive control at a significant level of p <0.05.

15 5 P A AL BE T8 b0 - & O A e ) 155
(Halliwell and Gutteridge, 1998)  FLUAES /> ZERT
aBE - B Y E L R i SR G < R -

i Fig. 2 1941 DIEALIREE KRBT
ARG - AN AERE TR 33.25% - (HELL
1.0~2.5 F1 5.0 mg/mL SE FEEERY » EHIMEAGRE
wror Al EFFE 45.67 ~ 68.67 FlI 89.59% - FHILH]
X1 SEREFREAL MY G LA E K B AT AT A r 65
& WK BRI R -

FH SR AT S 158 ) RS R e A ) Ho &
(IR PR 25 M o, mT e/ N BRI i o P 52
T SRR IE R PR S BT ~ B
fb@ i A LBER NS R - RS (LIRE
HIABIBS - R P REGE A LY B 15
% (Raghavendran et al., 2005) - |fij Zhao et al.
(2004) fFFEFREEE - R R EIRRER 2 BEF B E
HRMNE(CEEE % - s/ NEfg+H GPx Ed

SOD JEPERIRES] - F-HERG IR A AU Ll
HRBEWMITE G A R EE - |
Table 2 RJLIfGAT> DU mg/mL JEREEEAEHYI R B
SULHEBRIAEAHTHIE 60 mins & > B
IRy GSH & EMEEIL RS ERE
BAINE 2.5 mg/mL LUK 5.0 mg/mL > w] DRSS
MHETHABE ATy GSH - Brittiz 4b SE
f£ 5.0 mg/mL R NIFHAEREFETETH R EAIK
FHHBES GPx ~ GRd ~ GST ~ CAT Ed SOD HYi&
M - GSH B AAERN—RrvBEIPTIE T - e
it e 2 B e S AR R o A A
GSH s iZey A ~ s ~ Pra b LURHERRHT
Mfsse BV EZ At - GSH FEH GPx HIHE(EZK
LA EREEY) (Hydroperoxides) BiiE% (L
H (H,0,) FhMEAIMmEE S, GSSG- AR FHEH
GRd HITERIRFELE GSSG EJH[A] GSH - LUEEST
I B BERET < PiE b REE - th5h GSH
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Table 2 Effect of S. hemiphyllum extract on antioxidant enzymes activities of primary rat hepatocytes treated with

10 mM CCl,
Negative Positive Sargassum extract (mg/ml) +10 mM CCl,
control control 1.0 25 5.0
GSH
. 52.53+5.96 41.32+£2.41% 40.11£2.16 63.10+3.21* 64.51+4.14*
(pmol/mg protein)
.GPX . 50.46+3.63 30.22+3.28* 35.21+5.23 50.74+6.35* 50.65+1.09*
(nmol/min/mg protein)
.GRd . 42.69+3.65 50.32+1.84* 51.11+3.21 72.65+3.01* 140.52+3.65*
(nmol/min/mg protein)
.GST . 402.82+£51.23  500.25+54.35* 498.54+£52.68 605.71+57.04* 607.22+58.19*
(nmol/min/mg protein)
.CAT . 26.45+3.54 34.15+4.35* 35.51+6.54 48.74+5.75 65.12+6.20*
(nmol/min/mg protein)
SOD .
0.53+0.01 0.17+0.03 0.16+0.04 0.19+0.06 0.22+0.09*

(U/mg protein)

Values are mean = S.D. for six rats in each group, and significance of the differences between mean values were determined by

student t-test (t-test).

*Compared with positive control at a significant level of p < 0.05.
*Compared with negative control at a significant level of p < 0.05.

IFI e SRR B H SRS T GST R
e B e > BIKS EH GSTHY fi (LB & Fd 40 A2 S 9)
(Xenobiotics) BRI EDIHE G 1% - FERSE—
RSB RFRAERER - PR
MR EHR RSN - DUERIRR A H (B
1996) - [tL4h > AR AT ENT 2 A L E
edi =i MR kg G NS ISP SERTIE Cili Ul B
AR R B S ) 45 A 1 E A Superoxide
(05" +)~Hydrogen peroxide (H,0,) ~ Hydroxyl radical
(OH - ) FHHEEEEINEEEME (Reactive
oxygen species, ROS) (Fanton et al., 1982) - & &L
S 1 S B FH A B I LS L R R B
flr - BRI PR LR R R AR R 2 NS A
BHRBGERRE: - SR T IR A - B
GG SR CHE T A AR Z 1 (Thomas, 1994)-
I HEHISERE S £ 7+ K B HT AU L 8L %
o SRR @A LIRS DK -
MR SE Za A IRHEIYE
BB PSR AR T - BB Fig. 3 (A) "TDAS%
B - BRI SRR B - R E AU L e
By 3.2% > MLLLO ~ 2.5 FT 5.0 mg/mL FERE#EEE
s sits - HIER ML ETEs 26.9 ~ 56,281
60.3% - FH DL EFisUHII AR IRAGE - FERREAE
HUPrRe#IeE AR A LA AU IR DY S AL ik TR B Y

#H > BEESE (Necrosis) i E H A VIR
B - 55 DU B Ot B th i = R B AT AU
f > RIRsER sl PL gre By DNA > i
BOCHM R R o & 2R A e IR S - 1
PEEREHLA PL 25 3t AMIIEASE = DNA - (At
B Pl BDOUHREESE - HANNESER ISP o = -
FirEAH Fig. 3 (B) wJLUE REFILIYE ik
AR EEAICHTHINIR > R EHRE fea® - LA »
2.57015.0 mg/mL SERRHTR » HAREHRE A Bk
SRS, - PR TSN - SE e ERESTREH IR T
FFRIIE DT A LR SR T > DARRAROA B AT G
NIV RAERFTE R ES - TR A AT
A sERIELB -

= PG RE B Y S LK
BUTHEE Z T R T AL G

GOT F1 GPT & it B2 58 5 K EAEAE R
AR - E RS EHE SRS - GOT FIGPT &
FHF A PR R g & & R - B
FORFHIE Z25F - Kt GOT #1 GPT i
T s A B BF A T A M o2 B8 M 09 15 AR
(Velmurugan et al., 2001) - giTable 3] LI{541 » B
FUE AR BEDYRERRES - 5 GOT B GPT 3%
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- Positive control

Positive control

Fig. 3 (A) CCl, injured primary
rat hepatocytes were treated with
various concentrations of S.
hemiphyllum extract for 60 min
and analyzed necrotic cell for
Propidium iodide assay by flow
injured
primary rat hepatocytes were
treated with 10 mM CCl, and
various concentrations of S.

cytometry. (B) CCl,

2.5 mg/ml

hemiphyllum extract for 60 min
and analyzed for Propidium
iodide fluorescence intensity by
fluorescence microscopy.

PESFRIEr FFFE5927.84 + 360.63 U/LELG604.42 +
170.62 U/L » (B EEA KB, SE % » 80 mg/mL BW
BIFH B AT DL, GOT % 14 %£520.65 + 93.51
U/L > Bl GPT iEPEZE 587.42 + 137.54 U/L - ffifE
AR 160 mgkg BWHYAH B » HI|GOT o] [ K 2
335.65 + 178.24 U/L » GPTH[[%%339.36 + 182.82
U/L » BLIEFEHIRHAE PRI B 22 52 - FRRTai K B
P HIREAS SR > 1850 GOT El GPT & 14RF
{KIE - RN BEE R > KSR 78
BYEREE = - SETRRENAR AT M R Y & b hix
TERHIIED -

BEAh - FE B P LB A P T HK
BB =& bikE G % - £ GSH -~ GPx ~
GRd ~ GST ~CAT J¢ SOD FEsR{GMIT TR -
TERS T A EL 160 mg/kg BWSE# » GSH ~ GPx

1.0.mg/ml

5.0 mg/ml

GRd ~ GST J SOD MG B AMERITL
fER - {8 CAT 11 RIEHAR . $27HER] (Table
3) - Hd R SRR s 2 U B B RAFHIPTEA
{E%#1%  Lim et al. (2002) ff5eH - ZEEREE (S.
siliquastrum) AYZEHEBAEFRDPPHH HH A&
pet) - tWEAHIRRLIMBERGE M/ ~ lFE &S
YER Bag ks adt B AR SERE T - BRI SR tha
N FICERE (S henslowianum) Bl 243 B 2 78
(S. siliquastrum) Z7kZEY) » BAUEERERHEN
FALIRPTS REAIIFHESS - HRES AR K AT 18
A= GOT Bl GPT (Wong et al., 2000) » #E
RS B i A B B R HTSA L ELRE T RE
F7 o

Figure 4 Kot 2 > B3 Ry IEH I
HHAAURE - FFN e % - Ml es - #HlfaE
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Fig. 4 The photomicrographs of
liver  section taken  from
CCl,-induced liver damage rats
administered by gavaging S.
hemiphyllum extract t for 8

weeks.

Table 2 Effect of S. hemiphyllum extract on antioxidant enzymes activities of primary rat hepatocytes treated with
10 mM CCl,

Sargassum extract (mg/kg BW)

Negative Positive +20% CCl,
trol trol
contro contro 80 160
GSH (pmol/mg protein) 3.21£0.52 1.52+0.32% 2.15+0.25" 2.51+0.18"

GPx (nmol/min/mg protein) 198.30+20.21 85.54+24.36" 115.21+9.51 121.25+15.02%

GRd (nmol/min/mg protein) 35.54+3.56 20.24+3.25% 24.58+4.91 25.44+4.36"

GST (nmol/min/mg protein) 643.25+102.14 212.98+41.227 325.36+81.85 385.58+43.55"

CAT (nmol/min/mg protein) 45.63+8.23 14.69+1.367 19.44+5.74 23.54+9.87

SOD (U/mg protein) 2.74£0.42 1.31+0.45% 2.33+0.38" 2.59+0.81"

GOT (U 101.94+11.54 927.84+360.63" 520.65£93.51" 335.65+178.24"

GPT (U/L) 59.36+13.64 604.42+170.62° 587.42+137.54" 339.36+182.82"

Values are mean = S.D. for six rats in each group, and significance of the differences between mean values were determined by
student t-test (t-test).

*Compared with positive control at a significant level of p <0.05.

*Compared with positive control vs. negative control at a significant level of p < 0.05.

BES HAERE(LIR R - IR ATHf
KM Ho] REHIE =R R
RN RS (ANFFEHEE) - MERR 80 mg/kg
BW F 2 3 2K B o AEL A A0 e 2 i A e B 1
AV ] BB MR 22 (b e B R M IR
IR (ARTHEHE) © MERE160 mgkg BWSE 2
JF T A RS R M A - (A BT e R S B
=i > HEEHIE 20 b3RR3 4 - LA g

FRERGT AT 150 ¢ BR AT SE AT IR A At
BEWBE - HFEESERRRHE IR - HITES
AR TR -

il

AW TRAELL 5.0 mg/mL SE FEEEA B
FHAHE 48 h & » BEMTAREFIAAHHHI G



98 IR - PehbE - FEEL - WAl

> AER AT A B P LR RS T
W > MR A BRI A L B
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FFRE FAs R B TR LR RS 1 - BN B
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KBTI @A LR IB S T e BT It A L B R T
T o AR PY G bR & e F Rk H FH 2 2 A Al
AT Bt A8 65 - (R EEHEH S R A Y 2
BELIEST PRI PY G LR 1l B A S PP e ey A B
DI EHE THHT B o 7 S8 (L I SR 00 1 Bl OR o2
R BABHERIERE=M BT -

R

A FEARSERR L 5 R B A B B e 3 B )
B e i == 22 7 T RS A E IR SR R AR RS B 5 ey
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25 Rk
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Hepatoprotective and Antioxidative Effect of Sargassum hemiphyllum
Extract Against Carbon Tetrachloride-induced Injury in Primary Rat
Hepatocytes and in Rats

Shih-Yung Chien, Yu-Lan Hung, Pai-An Hwang* and Chwen-Herng Wu

Seafood Technology Division, Fisheries Research Institute

ABSTRACT

The aim of this study was to investigate the effects of various concentrations of Sargassum hemiphyllum
extract on cell viability, antioxidation system in primary rat hepatocytes and hepatic protection against carbon
tetrachloride (CCly)-induced hepatic damage. The results showed that the primary rat hepatocytes had the
maximum cell viability at 5.0 mg/ml and was significantly higher than negative control (p < 0.05). In addition,
the treatment of S. hemiphyllum extract could increase the content of intracellular glutathione (GSH) and the
activity of glutathione-S-transferase (GST) in primary rat hepatocytes. The S. hemiphyllum extract exhibited
significant protective activity against CCly-induced hepatotoxicity in primary rat hepatocytes, and restored the
level of cell viability, GSH content and the activities of antioxidant enzymes such as GST, glutathione reductase
(GRd), glutathione peroxidase (GPx), superoxide dismutase (SOD) and catalase (CAT). Finally, the oral
treatment with S. hemiphyllum extract for 8 consecutive weeks could cause significant reduction of both GOT
and GPT levels after the co-administration of CCly induced hepatic damage in rats. It was found that S.
hemiphyllum extract could significantly decrease GOT and GPT. In antioxidant activity evaluation,
administration of S. hemiphyllum extract also could significantly increase the GSH content and the activity of
GPx, GRd, GST and SOD in liver. The histopathological evaluation of the liver also revealed that S.
hemiphyllum extract reduced the incidence of liver lesions induced by CCl,. Based on these result, we suggested
that S. hemiphyllum extract exerted their hepatoprotective activities against CCl4-induced injury by preserving

the cellular antioxidative defense system.

Key words: Sargassum hemiphyllum extract, antioxidation, protect liver, primary rat hepatocytes
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