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Effect of Hizikia fusiforme Extracts on Antioxidant Enzyme
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Abstract
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The purpose of this study was to investigate antioxidant enzyme activity and vitamin E concentrationin in
Sprague-Dawley rat after being fed various extracts of Hizikia fusiforme. There were six experimental groups:
control group (C), H. fusiforme ethanol extract group (EtOH), H. fusiforme dichloromethane fraction group
(CH2Cl), H. fusiforme ethylacetate fraction group (EtOAc), H. fusiforme butanol fraction group (n-BuOH), H.
fusiforme water fraction group (H20). H. fusiforme extracts (400 mg/kg B.W) were orally administrated to the
rats every day for 4 weeks. The activities of superoxide dismutase (SOD), catalase, glutathione peroxidase
(GSH-Px), and concentrations of malondialdehyde (MDA) and vitamin E in the liver and blood were measured.
The activity of SOD in the liver was significantly higher in the CH>Cl: and H20 groups (p<0.05) than in the
control and other extract groups. The SOD activity in serum increased significantly in all H. fusiforme groups
(p<0.05) compared to the control group and it was also significantly higher in the EtOH and H>O groups (p<0.05)
than in other extract groups. The serum catalase activity increased significantly in the n-BuOH group (p<0.05)
compared to the control and other extract groups. The plasma MDA concentration decreased significantly in
the n-BuOH and H-O group (p<0.05) compared to the control group. Serum concentration of a—tocopherol showed
no significant differences in most of the experimental groups, but it was significantly higher in the EtOAc
group (p<0.05). The a-tocopherol concentrations in the liver showed a significant increase in the CH2Cl> and
H,0 groups (p<0.05) compared to the control and other extract groups. The liver y —tocopherol concentrations
in H. fusiforme extract groups showed a tendency to increase compared to the control group and it was sig—
nificantly higher in the H-O group (p<0.05) than in other extract groups. These results suggest that supplementa-

tion of water extracts of H. fusiforme extract could be effective in improving the antioxidant system.
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Fig. 1. Fractionation procedure of Hizikia fursiforime.
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A3 Y FH): 1% 4L PBS[(phosphate buffered
saline) 137 mM NaCl, 10 mM Phosphate, 2.7 mM KCI, pH
7412 9 A A F lysis buffer[250 mM Tris-Cl(pH 7.5),
250 mM NaCl, 5 mM EDTA, 1% NP-40, 1 mM phenyl-
methylsulfonyl fluoride(PMSF), 5 mM dithiothreitol(DDT)]
£ #7kste] #A3st A7 thE, 4°Coll 4] 14,000 rpm S 2 20
2 AARE Y a3 A5 dE YAt 4 A7A
-70°C deep freezerol X ¥% BAsgtt ANdd 4S5 o
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Al 2087 AAEE st €4S Ykt @32 EaS
EDTA/(ethylene diamintetraacetate)”} E¢]1E conical
tubeol] Fo}l ZF 438 & 3000 rpmollA] 20827 Q4AEE 7|2
Baste] B4 A7A -70°C deep freezeroll A W5 B3}
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A MEHHZE 152 XA A AME-SFATE Superoxide
dismutase(SOD) &A1& superoxide dismutase assay kit
(Cayman Chemical Company, Ann Arbor, MI, USA)E ©]
L3l =439} Standard well# sample wellel] 3] 4%
radical detector 200 pLE FH7F3F & Z welle]l SOD
standard 10 pL 2 sample 10 pL& ¥t ZE welld
xanthine oxidase 20 uL& 2143814l £33t plateE 3~4
% B¢k £50JF F plate coverE Yal AL 20837

HI FAIA 450 nmoll A FFE=E SA3AT

3 7+EZF 9] catalase BAL catalase assay kit
(Cayman Chemical Company)Z AF&-3te] 23} t} Stan-
dard well, control well® sample welloll Z}Z} assay buffer
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100 pL, methanol 30 pLS 371s & Z+ A& 20 uyL= 37}
39t} ©o]F hydrogen peroxide 20 ulLg 214314 &8s}
o plateg -2 203+ 4101531 potassium hydroxide
30 uLS #71ste] ¥-g-A171 3 purpald 30 pLS ZF welloll
Y3 Ao 1087k v ekslar, potassium periodate 10 uL

S Yo F B335 A (spectrophotometer) S ©] &3} 540
nmol A FFEE =43t & Th

g 7EZ 2 9] glutathione peroxidase(GSH-Px) &4
2 glutathione peroxidase assay kit(Cayman Chemical
Company)& ©]&83t9 =43} th. Glutathione®©] cumene
hydroperoxide &2 H,0,9} ¥Fg-3te] 2k3}38 glutathione
(GSSG)°] ¥A =3 GSSGZ7F NADPHE: AFstA| 71 A GSH
2 F9E2E 340 nmolA] NADPH & &S 274314 7l
2betAth AE BAS fE sAAZ 84T 1 23 24
NS Ao A] AA3E] F0 F FA43F AT Sample wellol
assay buffer 100 L, co—substrate mixture 50 pL. 2 sample
20 uLE 37}t ©]3 cumene hydroperoxide 20 pLE 41
&3 "7kt & 2 %231 419 96 well plateE ©]-8-3+4] 340
nmolA 1% 7+ZA0 2 5318 =43

Malondialdehyde(MDA) &% &74: @343 11x4 &
4 &S malondialdehyde kit(Oxis research)E ©]-&3la] =
39 Probucol 10 uL< 7} FHo)] ¥ AES 200 ul
A7}t & reagent R1(N-metyle-2-phenylindole, in aceto-
nitrile) & 640 pL& 7138l 3~4x% 4 I HA A o] F
reagent R2(concentrated hydrochloric acid)ZS 150 uL H7}
3t E3A1Zl £ 60 Bt 45°Col kst AR VS
o]-g3te] AT NS 4L T FHoE A 586 nmllA FF
At A=A

HIElZl E s &Y

Chemical reagents: 2= & 7]8 1+ HPLC gradeS A}
f3lg.om AR A9 organic solvent£21 05 pl. membrane
filter(Waters, Millipore, MA, USA)Z J3}3} & degasing
3led A3} T Tocopherole Sigma Chemical Co.(St.
Louis, MO, USA)9l A 43t Tocopherol2 -70°Cell
Al Bt om, e do] aekE Aol A HF kA
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Na-ascorbate 0.5 mL3} 5% NaOH 1 mLS 7}3F & 70°C
water bathol| 4] 303t 7tgstth. 7Fgeo] #ud 23 £
Z5 05 mL¥ hexane 5 mLE 7}8}aL 287t vortexst$
o 3200 rpm, 357 G4 85t 4S5 A (hexane )&
35 mLE Hsle AAaTtEE o] &3 40°CAl A A=A AT
212 3348 18 Aol A4 HPLCE ethanol 100 nLE 7}3}
o vortex mixerZ & 412 & 1% 30 uLE #3F HPLC
systmed]] Y3t} EA3AT o] RE AF AL A9

>

=
a

tl
AN

o

Hes w3

)

d4d - A=A - IR

F

o] A el A AAlet ATk 2tz AL 04 go] 1 23
S e-tubed] ¥ ZA choppingdt &, homogenateg 3}
THANS 750 05 mLS S & HY 22 Yoz
A Aestanh

High performance liquid chromatography(HPLC):
HPLC system-2 reverse phase system> 24 27§ 2] Wa-
ters 510 pumps(Waters), WISP 710 auto sampler, Waters
991 photodiode array detector, C18 Novapark 3.9x 15 cm
column(Waters) 2.2 T413}$1 31, mobile phasex solvent
A(CH3CN : THF : d-H:0=50:20:30, v/v/v)¢} solvent B
(CHsCN : THF : d-H0=50:44:6, v/v/v)E ©]-&3}t} Flow
rate= 1.2 mL/min®] 1.2 ¥, gradient procedure= *< 10
£ 59k 100% solvent AolA] 100% solvent BE A A7) 1L
I % 6% 59 solvent BE 534172 &t &, 48 Fotd
100% solvent AR A&3tG . 123l 28 52 solvent A
E EHAIIHEA equilibriumE FAAZH T Waters 991
photodiode array detector= tocopherol #241-& 34
292nmoll settingste] #433FA T}
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Table 1. Superoxide dismutase (SOD) and catalase activities of the liver and serum in the experimental groups (U/mL)

Grouns” SOD Catalase
P Liver Serum Liver Serum

Control 2.67+£0.98” 6.5840.73° 120.64£7.84N7 75.44+£12.69
EtOH 3.73+1.407 16.12+2.91* 116.64+10.26 7361+16.12°
CH,Cl, 4594159 13.06+3.42™ 117.38+£11.94 77.354+9.37
EtOAc 4.33+158" 11.77+3.29° 120.39+10.85 65.43+21.20"
n-BuOH 3.33+0.74" 11.20+£1.47" 116.55+5.34 98.23+23.05"
H>O 455+1.31° 14.42+2.34° 120.51 £10.22 83.09+11.52%

DControl: control, EtOH: ethanol extract of Hizikia fisitorme, CHoCly: dichloromethane fraction of Hizikia fusiforme, EtOAc: ethyl
acetate fraction of Hizikia fisiforme, n-BuOH: n-butanol fraction of Hizikia fusitorme, H.O: water fraction of Hizikia fiisiforme.

PAll values are mean+SD, n=8.

YValues with the different letters within the same column are significantly different by Duncan’s multiple range at p<0.05
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Table 2. Glutathione peroxidase (GSH-Px) activities of the
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Table 3. Malondialdehyde concentrations of the liver and

liver and plasma in the experimental groups (nmol/min/mlL) plasma in the experimental groups (uM)

Groups” Liver Plasma Groups" Liver Plasma
Control 126.12+47.357 27.95+17.84%5Y Control 3.78 + 0587 2844059
EtOH 240.95+65.93" 44.42+596 EtOH 3.65+1.17 2.49+0.09"
CH.Cl, 34655+ 25.65° 41.60+13.35 CH.Cl, 3.62+0.65 261+0.10"
EtOAc 305.99+90.75" 40.04+16.30 EtOAc 4.20+1.29 2.77+0.32°
n-BuOH 255.57 +26.92" 44.77+7.89 n-BuOH 3.66+1.05 2.30+0.38"

H-O 243.66+48.21" 35.96+4.43 H-0 3.77+0.90 2.22+0.37

1)Groupi Refer to Table 1.

YAll values are mean+SD, n=8.

YValues with the different letters within the same column are
significantly different by Duncan’s multiple range at p<0.05.

YNot significant.

1)Groupi Refer to Table 1.

PAll values are mean=SD, n=8.

YNot significant.

YValues with the different letters within the same column are
significantly different by Duncan’s multiple range at p<0.05.



1560 A% - Hes v A

Table 4. Vitamin E concentrations of the serum and liver in the experimental groups

D Serum (ug/mL)

Liver (ug/g)

Groups a-Tocopherol 7 —Tocopherol a—Tocopherol 7 —Tocopherol
Control 21.22+7.507 6.20+3.60° 29.67+2.737" 493+1.84
EtOH 29.89+7.97° 434+1.29 1837+3.12° 5.46+2.0°
CH.Cl, 28.97+13.76° 7.03+1.54" 48.37+20.95" 9.05+0.07"
EtOAc 46.04+18.01° 11.61 £7.55™ 27.27+2.18" 13.98+£6.51"
n-BuOH 33.29+1.80" 9.34+5.64" 16.19+3.08" 5.43+1.52
H,0 22.60+5.60 13.78£11.31° 48.72+15.22° 16.93+5.39°

})Groupi Refer to Table 1.
PAll values are mean+SD, n=8.

YValues with the different letters within the same column are significantly different by Duncan’s multiple range at p<0.05.
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