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HHELENGRS (Hippocampus kuda) 173 R RSB HAMRT AR ) » 70 BILABVK BB ks 2L R R -

FFAGEURALARE JT B SRR M G T 2 S -

PisALREST 2 DIDIRE RS ATk r T - AR RR

DPPH HHZEREST ~ SOD-like {51 ~ BIF 7 R B S na s T-AEST - WEREUR 40 mg/mlRET > [
FEARHGERIRAR YY) - BRE A sl TREJ A EEE (B9 9%) 4b » —REFIEILRE I M TIERY
IEPEREL - SR e Y - RIS MR RS - 2 DL HB4ACS Jz J774.1 il
PRAETT © IEARRBVKEERY) 350 ng/ml 1L - BERIIE HBACS Milfgsg A= ih kg 155% - 1gM YLl i
iE 1409 5 FLSMEERERS A HWIAE 130 ng/ml JRIE T - JRAERIBHIMIS ARG 1E (14296) e IgM filig
SR (13096) - #HfA J774.1 MG MEATRZEE © BEETAVK ) 1 B A 05 1 L B AR
£ 700 pg/ml R MMM A G R 148% BoKE  IREGPEZEIIAE 75~520 pg/ml JREHERERH] -

ST A 0 P P R 7 B

RIfEE - BEE - MEILSME - HBACO ASRRISTEHBIRYK ~ J774. 1 LIZE BB

T

Hij

TSR A AR R T 2002 422 2005 A 5L
A AR R B RIS, BORE B BUN R B
BN ABIE BIRBOR - 07 SR H R e
RS BE R & 1 - AR E B EN ST
(World Health Organization, 2002) » HfE 2002 f£-%
TSR RELRS S S8 B P T RS RS A —
REMHBY) EITHE 5 S E S (IR
st E g, 2003) o rhEEE RIS A RGEH
JE ~ FHENHEE ~ AEWRG ~ EPETTRAR SRR
LUE Rl F Ry gt AZE (25, 2003) - {HANGES
FREAHBANTSE B 57K 7 Fh E BT 2 st o e
B o LUK HIER % HEEM 95 AR B EIY) 2B
Pl REREF AR BV i 7EZ2 & (TRAFFIC East
Asia) HEE © R E B SR B TERART ST

*EAEE / BBEMA - 199 3%, TEL: (02)
2462-2101; FAX: (02) 2463-2677; E-mail:
pahwang@mail.tfrin.gov.tw

FREESTEIRA RS A TR e EEE (B
LB A=Y ez B, 2007) -
HAETERBImset > 3% (199%4a) 15
HREIEE AR m R IIAE ~ TE LRSI R e
HEA TR UL AEH » 38 2 E A nTRE B AT
LY RS ECRS I ~ SRS Tca R AT 5
TS & 3 TSR B Ry 2.56 ~ 7.82 mg/g -
FEAMIRAE SCEkE ¥ A 2 A HIHIIRE R A
{EAER (FRiF, 1998) » H v g g nT i)/ NEL S A
B AUBE A LT (MAO-B) ZAEF W a4,
{LHE'E & & B T inst/ N E B R AU LT (SOD)
HRENE - BURETTEEIEE GRFIL, 1988) - 19
GRS 2B 2L A §5 758 2 RE BT E R RE R I A &
iR > HEJUERRBEER B E R (RSE, 1994) - 7F
S (1994b) LUgH#E T hassdmigi R/ N B 0 3%
BAREAE R/ NI UK IRF I R 2,13 min ZERZE 4.78
min > [F]REEA HiTESEREST ~ MALE & ~ AL
BR R I BRARR SR » TR DA BT DNA K
RNA & & - fEA RIS M PTERR SR T 23R
7 (1999) fEHI# KGR (Hippocampus kelloggi)
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ZEINPIRE et N SRR > HEMTES/ N S180
B B HIHIE R e R A AR e
HIZLIE AR (GRAIEE, 1998) -

HEPAFTEEIL RS (H. kuda) L7
R > SOTAEA R AERRAYATEE & - IUERSHLE
GRS R bR - UG BT P gER &R T 7KAT
Be U 2GR - TR MU SA LIS TR
TIZ MR Z hREREAL - DURR G IS < e B
AR BB LB - A L
By 2B -

FORLEL T4

— bR
(—) BEEEEE

A BR i B I G P R Ry 10.4
+2.3 cm ~ #3E 2.3 + 0.4 g (RAHEAHMETEE I
gerhLteft - IRERGERTEFREL 50 C HiizE
kI3 R 13% &M -

(2) #BRRER

A GBS BE A B Rl & e E M . HB4CS
(Human-human hybridoma, HB4C5) KIE{MIEEE
W& A0 B J774.1 (Mouse macrophage-like cell,
J774.1) » EEPER B R AR TE A B AR E D
fefit -

= HERR
(—) BREZEERW R

G TERRER S > E i = Rt & FE
Tl > FLERAR FLAES S  dRERATER o3 DU B
BIEER > o3 BIHET TRUK BBREZER

L. BRI

HY 10 g @RRARMA 100 fERAVERET /K
(v/w) » 2100 °CoK¥#HiE, 30 mins » (AR LA
TRIBHUEIE - KRR IR EHZER KR o B
RACEIEE 40 mg/ml 25 i IE M St

2. KA
HY 10 g #gEKR - A 100 f5ERY 20%

WIKE (viw) > AR TERAEL 7 K kbl 1
PRIEACETE - KRR IR R R BR R - B2
BoEdsk 40 mg/ml Z¥AW - HEHTSEALIETE At
BH -
(2) —RRBAD AT

20 A.0.A.C. (1998) tala /535347 K 50
C MRz BER EHETT/K S (Method 952.08) ~
K45 (Method 938.08) ~ ¥HEHG (Method 948.16)
DIRMER (Method 968.06) 34T

(=) BB

2IH A.0.A.C. Method 968.08 K ITEXFEER{R
SZNEREER TIENIEA C304.00B (2001) 5347§E
] ~ B ~ $5 5~ 8% S hSE - SROTRAIZHIA.0.AC.
Method 971.21 FEFT/MT  FEEIUER AT 1~2 g iR
ABABAEALHEA > MIAL0 ml JRA5EE (Nitric Acid)
DAt I TR AL - RERR e Al - BARK
A - InA 2 ml @5 L& (Hydrogen Peroxide)
A FETTIHLE B REE R b 1k - FFIE LR
A RFE LIRS Bl - DR KRR E
ARG 25 ml PRI AR RO RS AT SR

HIE e -
() RMECBSSAE

¢ Lowry et al. (1951) 5 » ¥¢F Bio-Rad
DC Protein Assay kits3#T » FJFH Lowry SZJESHT
EHE - HREEHER (Biuret) S ERAYLZE(H - 55
— B AR - B EEEY) 0 &
BEEY Gk HER-BE 52 (Phosphomolybdic-
phosphotungstate) ZAH| ~ ZEAK (Folin's) FAHE 5
JGEREE L - LA750 nm JHIHIRSEAE - S iEE
F (Bovine serum albumin) 15 A H#E {5 B f A
RARGEHES R - BA7F mg/ml -

() MBLEERE
1. 5% DPPH (a,a-Diphenyl-B-picrylhydrazyl) H
FEERE T E

2208 Shimada et al. (1992) [hfaik - BNl ml
B A 1 ml 2 0.1 mM DPPH (5295% Z.
i) > ARGIEE 30 mins & > DU BB EERTA
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517 nm FHESEHE - BOLEREFORERAE T
Gty
THERAEST (%) = [CRIMER AL ZEHIHHBOLE
—FRanHROGIE) / RIER b SO E] ~
100% -

DUiEA:FC (L-ascorbic acid) &I -

2. SOD-like (Superoxide dismutase-like) JFH:iHIE

22 Yamamoto et al. (2003) LISOD Assay
Kit-WST J5315E - Bk, 0.02 mb> i A 0.02 ml
EBEF7KkE, 0.02 ml Enzyme working solution » 5z
0.2 ml WST (Water-soluble tetrazolium salt) ¥ ¥&
a7 37°C §FE20 mins » H{I5E 450 nm 2
WGAH -

SOD-like {51 (%) = [CRINAR ML FZEHIHE —
ARIER iz 22 ) — (Rt — AR iz 22 D]
/ ORI S FEHIRH — R INEE a2 22 ) <
100% -

DAl 7K HU QI SR 22 L - e AR RC
G IR -

3. &8 HIE

£:% Oyaizu (1988) Fhtajk - BN 1 ml BE5A
1 ml 0.2 M BEMEERE AL (Phosphate-Buffer
Saline, pH 6.6) > FFhI A1 ml 1% & & 1k ¥
(Potassium ferricyanide) » & 50 °C 7KiBZJE 20
mins > HBL AN » FEIIAL ml 10% =&
(Trichloroacetic acid) AW ENES » MBIV
ml EEWR AL ml 287k 0.2 ml 0.1% &k
# (Ferric chloride) Y& » IR G EWNZ=WE
10 mins % - #IE 700 nm WROGIE - BOGER SR

TR TR o
BET = (BRAEHHBOEE — kg 22 H

R OEAED) — ORI fh o 2 HE B G E — R IR A
LZEHRHBOLTHE) -

DAZEEE 5Bz F - A SR CH G IR
fH

4. EALHEEET

%% Boyer and McCleary (1987) Fritny /5%
OLAMEER - B 0.25 ml 4 > JOA 3.7 ml FHEER
2 Mm FAYEALEE# (Ferrous chloride) ¥&¥# 0.1 ml
 IBEYE30secs % HIIAO02ml 2 5Mm JE

&% (Ferrozine) > 7/ 10 mins % > #H[%E 562 nm
ISR » BOLEBARIO R L2 & v RE
B - Thah Ll EDTA {ER¥HGH » DAREEF /K
MO PEFIH -

B TaEd) (%) = [CRINBShZ 2
FHIR AR — BEALAHIOEAE) / AR IR i FEmIAE
SEAE] < 10096 -

(%) fORRERR

L. BhYiEss

(1) HBACSi{lIifd < 552 (AR AU HTI)

EHBACSHINELLE 5% FBS (Fetal calf serum)
Z eRDF IEZEA 37 C ~ 5% CO, K53 - HB4CS
et EA BARGTRE - BOEE A SEE AR A
FERL SR e bk (Ramesh et al.,2002) -

(2) 1774. 1S 22 (P =5 BTN

J774.1 #l i DL DMEM (Dulbecco’s modified
eagle medium) J MEME (Minimum essential
medium eagle’s) FFEERLA37 °C ~ 5% CO, E585F -
J774.1 12— TR PN B2 T e i I v 2 e ok
(Masuda et al., 2006) -

2. T A

223 Ferrari et al. (1990) 2 MTTik o HESEE
RS - AR Ry 2x10° cell/ml o SR
BEAI20 pliwell EAMA96 well Bt > MBS
MM RS 2RHG A 37 °C ~ 5% CO2 K58 48 hrs 1%
R well 23HIIIAL100 ul YLP (Yolk lipoprotein)
MTT 1 (3-(4,5-Dimethylthiazol-2-y1)-2,5- diphenyl
tetrazolium bromide) ZELEFIZIBEEY) - BN 37 ©
[ 4 hrs > A 570 nm SHITERSEE -

HHREAAER(%0) = (BB -22 Rk
JEABR/ AN IR s L TR REIB OB 1< 10096 - Horpz2
Hf RSl e AN Skt B 3 -

3. IgM e R Z HIE

2% Shinmoto et al. (1982) Frlthy /5Ll T
ST SR AT HBACS HUfFHE R 5x10°
cell/ml - £ 96 well EzE#&th » & well A E:
mnA20 Wl & B SIS B (100 pl/well) 2
37°C ~ 5% CO, %2 24 hrs & » 53 BIIIA100 pl
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Table 1 Proximate composition (%) of Hippocampus kuda'
Moisture Crude protein Crude lipid Ash
13.75 £ 2.56 67.14 + 091 1.39 £ 0.53 17.22 £1.08
'Each value represents the mean = S.D. of triplicate samples
Table 2 Heavy metal content'(ppm) of Hippocampus kuda
Zn Cu Pb Cd Cr As Hg
110.04 £ 1.57 1.54 £ 0.02 ND? 0.75 = 0.06 0.24 = 0.03 ND ND ND

'Each value represents the mean + S.D. of triplicate samples
*Not detected.

i 1000 f%2Goat anti-human x light chain Ab
K Goat anti-human A light chain Ab > B/ 4 C &
&% - LATPBS (£450.05% Tween 20.Z i FEAZEVATR)
IHYE > A5 well JIA 50 ul RRERK (RLINAGE
nniEEE 48 hrsBREE L HINEES 2 BIFR) AR
4000 & Human IgM AIABSEARA - S5
% (DAHCARE mL g SRR - REDUOR IR
IgMIREE) » B 37 °C fEMIL hr o & well 535000
AFfE25004% 2 HRPO conjugate goat anti-human
IgM Hi#% 100 pl - /A 37 °C fiRE 1 hr > DITPBS
W YE o B A 100 pl ABTS (2,2-Azino-di-
[3-ethyl-benethiazolinesulfonate] diammonium salt)
B - B 37 °C 0 LS mins % - S3HIIIA
100 pl 1.5% Hif (oxalic acid) #KIESHE - jA410
nm HIERSCIE - DA IS EEflRHIgMyTRE A
HIEF100% - FHHEARMH 1M JiisEE S
bt -

() #REtoh

HEREIELL SAS (Statistical Analysis System)
EHEGLM (General Linear Model Procedure) BRES{E
BRI/ HT (One-way analysis of variance) » 3f7
DIEFE R 25 HEE (Duncan’s multiple range test)
HIE B PRI 2252 - B /KHER TRy 0.05 -

— ~ AR R R G R
MUk Sz & S g K S A TR o 20 AT~ HsZY) 2

—gE s DMHEH SRR 67.14£091% » HX
B KA 17.22 £ 1.08% ~ 7k43 13.75+£2.56% ~ #H
MEIA1.39 £ 0.53% ~ iAKMLEE ERHEL% LIF
(Table 1) » AT H'E R H RS - BLESE (1997)
KHBEIREZENE 5 iERENES &
By 67.92 ~73.56% ZAERAELE - fEFEEEE
B BRI ES & 110.04 £ 1.57 ppm Ryfwrs s 4K
FERs#i 1.54 £0.02 ppm ~ $& 0.75 £ 0.06 ppm ~ §§
0.24 £ 0.03 ppm > A HE 58 & EITAERHIRIR LA
T BURBHEGERNSITYCE (Table 2) -
HEE (1990) fHTEELERSIVI2 FiEITH
Hrp DI ~ 8~ 31 - 8~ R MEHEERZH
#i ~ §f ~ $F - Bagchietal. (1997) f5HISERAZLE
AT A LY B AR LTS R DhEE - AR
A HAH A 00 32 R AR e T ORI - R Se e
J71E > Sk S iU 2 B S TR RE
N HTHHMIG A4 58T Koo WA 2t
) (Shi et al., 1998) - BLAMEIGAHANEAES TR E
IRy e A e SR 1 - 1T 8 PTAE R BV e ke
FBALTEHISE R (Bagehi et al., 1998) » [KIHLEEAE
MM A R S s DiRe EPsE B ERY At o AR
Wt — P BRI S AW Tl A IS T S B R
AR DREZ R -

=~ BUKBLPE AN < DA bin o b

g RS e RS SE L DIER ~ R sk BT
AR - ARE B R RG22 2T i
K TOKRT) DIBURZEEREOR - T DORE AR
IR o AR i G R R HoATR 73 2 Bk B
PRI AR A & & - FERSA R
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Table 3 DPPH free radicals scavenging, SOD-like, Fe*? chelating and reducing power of Hippocampus kuda

DPPH free radicals
scavenging (%)

SOD-like (%)

reducing power Fe*? chelating (%)

Hot-water belly extract

70.59+0.52
(40 mg/m) *

62.85+0.14

1.91+0.05 7.67+0.41

Hot-water extract from other

53.04+0.36
portion (40 mg/ml ) *

48.22+0.12

1.42+0.07 4.89+0.53

Ethanol belly extract

(40 mg/ml ) 70.15+0.48

94.73+0.21

1.98+0.12 8.35+0.05

Ethanol extract from other

portion (40 mg/ml ) 58.49+0.34

72.19+0.17

0.87+0.04 6.44+0.27

Vit C (0.2 mg/ml) 94.51+0.07

99.59+0.01

2.87+0.19 -

EDTA (0.2 mg/ml ) —

91.56+0.16
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Fig. 1

Proliferation and IgM secretion assay of the hot-water extract of Hippocampus kuda belly on HB4C5 cell

(n=3). Mean with different alphabetic letters is significantly different from control (p < 0.05).

TRZEHUIER 53 - AR B HA AR 73 2B o RIS 1
FEHEDFIR3.69 mg/ml K 2.36 mg/ml - [[4E
20% WGREZERIER oy - Qo2 R3.17 mg/ml Kz
0.74 mg/ml » BURTEEVK BPRGZEHU 5T - H A
BRAER) < PV TR 1 & B H A 2 &
HISCASK o iz, Bk IR Y i o Y0 R 2R U R Ky
IR=EE40 mg/ml ZIEHE HETT 4 IEYTSEALRES T
 FFEEFR DPPH HEIALRETT ~ SOD-like {14 ~
HIF ] SR G ERSEEERE DT - BUER IR EEVK
ZEHWIAEIAFR DPPH HEELRE ]~ SOD-like %1%
g E T S A E70.59 £ 0.52%~62.85 £ 0.14%
K 191 £ 0.05 ; SRS ZE Rl 70.15 +

0.48% ~94.73 £0.21% Jz 1.9840.12 o HAME/ZE
W) iafbge IR | » EEE IR A AR
AHAEZE A SRR RN FITE 9%
IR (Table 3) - fEf15(LRESJAIIFSE |- - DPPHEH
FHELREHS F A kel e LBl i U - AYBE

T i S SR AR AR L RE 75 Ry AT BE 1L
Z (Brand-Williams et al., 1995) - [K] [T S ZEH
PIETTALIE R RY F B ] RE B o pE 2 it & 1B
BEHIREJIER - NERHHE S REET - (HibAS
REUR - IBEEIWFEEREIRE T4 RS
PiEfLRedT -
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Fig. 2 Proliferation and IgM secretion assay of the ethanol extract of Hippocampus kuda belly on HB4C5 cell (n=3).
Mean with different alphabetic letters is significantly different from control (p < 0.05).

=~ BuKELPRS Y < e Ml

RILTIEIEEVHARYISECYE » B4
PR 13— ER R - A HSAY IR PEAE
RSN F 28 - PlanEEAS REE
RS - KA rT R A P Re O SR e RE T R IR E
T o —MERIE S BAYIRE - PURS 2

» BB HEBIHIR 55 0 v] RER I B IR (KRR 7R
RITEF R 5R e JIERE (Yu et al., 2002) - #eA
S DL IR I R i il S 2 & A RN 2
2 B SE DL BTHARFAL -

S ¥ R R A B L AT 70 o Bk S PR 25
B FsEsE E R 1R - IRINFY HB4CS Sy
AR - R RBURBEE 2R -
HBACS B4Rt - AREKEES: - 7
FREVKEEHPIAE 350 pg/ml JREE N RIBAIIENE 4
TRy 155% > RIBIgMPLEE T IkE140% (Fig. 1)
° SYEIEAEIY)T1H » 4E 130 pg/ml JREER -
FOI g AR i e 1gM File s o0l Ry 142%
Fe130% (Fig. 2) » IRt 414 B 33 g F 2 A
A E EE T - BRATHI0Se R AR S es
HEARETIE I IRE - AR HARER > HIH
B4R RET T 1M BHe o0 FUJ Bl 2 i 2 5
(data not shown) °

S e 5 g P MR R B K BB AE 2 ) 20 s
A J774.1 EREHIREE [F RS2 - FERBER UK AL

IPIR350 pg/ml 27t J774.1 MRS LS TRy
143% (Fig. 3) > MPFEZEEIPIRN TS ng/ml $271
1774.1 MHBAREAETSETERs 129% (Fig. 4) - {HAELTIE
REJJ B PRI A A2 52 - RIEHEI T IS SR R o
HIAEAE F B2 DU e Se e g 42 Ty = - i
PR A (R R T B B i AR R
FIRER CZBFABUKIE —OH FE - frll 5 EAEY)
gAY O B N R RRE
#t > HZRatemmiiiRamE T - Ry
T SEETTHE R 2 < A PR A e s R G (
B, 1997) © BREE (1995) Lhsss /K A AU AT
TR s R RE L RETT » REREEUR > K3
W) 2 345 Ge 2 E FBGPTAS AE ) o - B B
(1990) HIlFzErhia > AP EERZVE - i
* SHELREIGER - AbTFeEE - R RUKEIYRE
FHEn J774.1 MR GAETE M > PTRER AR B
IKFERPI RS E R EAIEILER - ] DU AL R
MRS > FECE NG o T2 R S ety
4 o MEHSEF 2T 7e it ERES Y iR e e ThRE
MAERRZ FFAITEDL T e EIlgMIREE AR MR
% FrDHEARR - BB B KK RES (L
HBACS 73U gMIE AN - (KL HERYE R 2K ZEIPIRE
H R e E I ROTE MY E T RE R R RRELE Y
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Fig. 3 Proliferation assay of the water extract of Hippocampus kuda belly on J774.1 cell (n=3). Mean with different

alphabetic letters is significantly different from control (p < 0.05).
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Fig. 4 Proliferation assay of the ethanol extract of Hippocampus kuda belly
different alphabetic letters is significantly different from control (p < 0.05).
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EEF AR N A S A YE TSy - RS
KA g A SRR ~ 2l ~ 60t a s - Mo
e A EA B b S B WOR AN B P RIAS R
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W

% 3k

GALEEMBE B ER BEE (2003) R EH LK
(CITES) ZB12JEfERIEIARE (CoP 12) RejliE,
18.

BALEAEYIE SR AE (2007) 3 TRIE R
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Antioxidative and Immune Activities of Hippocampus kuda Extract

Yu-Lan Hung, Pai-An Hwang', Shu-Yun Gau and Chwen-Herng Wu

Seafood Technology Division, Fisheries Research Institute

ABSTRACT

Spotted seahorses, Hippocampus kuda, were separated into two portions: belly and rest body portion.
Antioxidative activity of hot-water and ethanol extract of Hippocampus kuda seahorse was evaluated using four
different methods, including DPPH free radicals scavenging activity, SOD-like activity, reducing power and Fe'?
chelating activity, and immune activity was assessed by using HB4C5 and J774.1 cells. It was found that the
antioxidative activities of belly extract were higher than the extract from the rest body portion, but the Fe'
chelating activities were all lower than 9%. The HB4C5 cells showed the maximum relative activities of cell
proliferation (155%) and IgM secretion (140%) at 350 pg/ml of hot-water belly extract. The ethanol belly extract
at 130 pg/ml under could stimulate cell proliferation (142%) and IgM secretion (130%). At 700 pg/ml, the

extract showed the maximum relative activities of cell proliferation (148%) of J774.1 cells.

Key words: Hippocampus kuda, Antioxidative activity, HB4C5 human-human hybridomas cell line,

J774.1 murine macrophage-like cell line
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