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[&]-5-#%-3,7- _ % (Cholesta-5-ene-3,7-diol)Z¢ 5l 43
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FHWE =R 9 6 E/0NE - H 2 BIERE

ELZRER/K ~ HEN IS ROl B & UK EE Y —
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(R  H A WERE ~ /NEUEIRR R ~ B S AR
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RPMI-1640 522 E: -~ HEPES sodium salts ~
Glucose ~ Phosphate-buffered saline (PBS) ~ Sodium
bicarbonate (NaHCO3) ~ Sodium pyruvate ~ Hank’s
balanced salts solution (HBSS) ~ Dimethyl sulfoxide
(DMSO) HH Sigma {L2/\F] (St. Louis, MO,
USA) - Fetal bovine serum (FBS) [H Gibco (St.
NY, Grand island, USA) -

(9) BEEEA

Fluorescein isothiocyanate (FITC) anti-mouse
CD3e ~ Phycoerythrin (PE) anti-mouse CDI19 EH
Becton Dickinson (St. NJ, Franklin Lakes, USA) ;
Phagocytosis assay Kit B H &4 Y EHE S
LIVE/DEAD cell-mediated Cytotoxicity Kit [ H
Moleculer Probes (St. Oregon, Eugene, USA) ;
Bio-Rad DC Protein Assay kit i Bio-Rad (St.
Califomia, Hercules, USA) -

() BREFEEW S

RREFS LU R R oy R 2% » DL 12 100 (i
RGRIR 2 7K) & EEBIH#EST 100 °C ~ 30 min 2 BUk2E
HY - Mgl 1 SRIEAGETE - BOLEIER R RS
BOKZER) - BER SR ZEIY) I AT R
HE & &Ry 8.38 mg/ml- MR EFVKZEIW) . 7]
HHEEHESER 9.07 mg/ml -

=ik

(—) ABMHEEGESERE

WA T 6 SRR ZE I R EZ B A — Ml o S AT
HMERSERE > BOrmRIERZ EEES
HEa (EREREBEYIRIE K - K Lowry etal.
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(1951) J5# » £ Bio-Rad DC Protein Assay kit
5387 © FIH Lowry [ESSNTEHE - ik
JR (Biuret) FERAYAESH o 55— BR BRI IEIS IR
P - R HEEEY) - < BREEYIE Rk
Ptk $5 1% (Phosphomolybdic-phosphotungstate) &
Pil ~ 224K (Folin's) FABIREIFERE » DL 750 nm
WIS E - A4 ®E E (Bovine serum
albumin) g FEdEM EARR R GEH B & &
A7 Ry mg/ml -

(Z) EPPIRMAEYE

/NEFSHEIEER R BV A 6 0 AR
ZRARE 30 min £% > {EIEEE R 30 C MY/KTPRAE
k90 min » fRE. 60 min £ DL ZBERREE NELR
AR R IM DU PR 2 M AR 3R > DU
g AE T P Es - S92 3000 rpm ~ 4°C ~
15 min BEOBRIEEINAE > DIMREMIRRZ ~ 11
FLI B B e <5 5 B o R DL Z BRR I /) B
% o B E R R A A /N B DASEME R PR -
/NERRRERR o K NE R TR 70 % RS B R
BERER ERAE o DU 5 B B ARSI 25 Bk R ik
I [ 28 BR A AS A RELAR » ESUHS PR M A fE 5 A R ko
ELAHR I A= RE T ~ B bk A e R e H
B Y SR ARG 1 Sl

(=) HURESIDRESIRR

L. WpkcESRE T HIE

IR A B R RS YU S DIRERHL /T ik
(2004) - EEERT—H - FEARE 30 min % - SEiEST
FVKSENE - /N RGHERER R G VKK 6 3 -
ARKERE 30 min £ - B/ NERAER 15 em
7KER 20 em ~ KL 27 £ 1 CHYBZHEI/KELH - 583E
NEGETT IR VK - BLEIRR T IIH AR N0
1k FTRE BB KG E S fLIUATK TR SE I
Iy 7 S LR Tk AN WA ST e N
IKFFHE 8 sec ANRETFHIZKIATFy L AIIRFRE] -

2. MRFEZEEE (Blood urea nitrogen)

FIFEE e 2 JE 8 A BRI A
Urase [ZERRFIMIA Ammonia Fy 28 - fEHI

EEARLEOALEY) - A 660 nm R NHIEHBE
B HERSMRRAEAIRE -

3. MAMEES (Serum lactate)

IR TR R L Bl e 2 B R E Y
MMAEH I A Lactate oxidase [ZJE# > BHiIIA
4-Aminoantipyrine J% 1,7-Dihydroxynaphthalene #&
Peroxidase {EM#RAELRLEYLAED » H2 540 nm 5
R NUEHBOUE - BRI IR -

4. NEEEES (Creatine kinase)

FIABEREH R L aE 2 - AE &Y
[M#AE A Creatine phosphate glucose oxidase JZ
JE % B i A 4-Aminoantipyrine  Jz
1,7-Dihydroxynaphthalene > & Peroxidase {EFIf%E
AHEULEY 0 12 680 nm R FHIE HEOLE -
FHREE HRE -

() SeRaREnTNRERR
L. A AR i B

IR R B R Rl R R D RERT AL 5
% (1999) » AR/ NEWE A & HBSS %
V&I Petri-dish Hh > DUSEER #2005 ZUhH B R A
PSR P 2 B Ry 1 RS HIAEARIF » PR LA
WA AT AR AR - IR 15 ml BV 155
HJJP0 5 min 1% APEREELOEIREE 0 BE
OB BB EASS—E 15 ml BELE - R
JEWIR 1500 rpm ~ 5 min ~ 4 “Ce(FETHEL - HL
B LVE JES AN > FEIIA 2 ml RLIMBRYA MR
WEEEYER 15 min £ > LA 1500 rpm~ 5 min~4 C
e T BEC - BB LRIV - A 10 ml
RPMI-1640 B5EHERHEL - BHE P BRI -
DApp iR AALINER - fef%— KL » A S
ml RPMI-1640 5538 ELHHCHE LV JERERAIAMER - 1R
e OB B UK FR AR T B A e -

2. bR T A 5 (MTT assay)

MTT assay j&— R PUHAY 2 11k > H 3 ZKHE
HHBRz e IR S Sl TEH - K MTT 3-(4,
5-dimethyl thiazol-2-yl)-2,5-diphenyl-tetrazolium
bromide) Z tetrazolium FTH » i RE €2 EY)
MTT formazan » MTT Z S8 E A {5 ORI -3
17 AHERE AR - FREAINA DMSO v figtiii
4% » AIHIIERT 570 nm ZIRSEEIENERE - B
MTT formazan JERER BB H S IELE » [RIEEATHE
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J& MTT #YREST - AR T HIR IR A E 1 - W v]
ORI R —(E R -

HFER R ZRER/K ~ RIS RS ROB RS BUK 2 Y
Yz /1N BTG M A e RO 0 B R Ry 2 X 10°
cells/ml- 7. 96 fLIEIEAHARE A HFLIEA 100
ul PERBEAHH AR W53 BV D 0.175 mg/ml~ 0.35
mg/ml ~ 0.7 mg/ml Z {5 EEUVKZERW) 100 ul % 96
FLEIEHIES AR EF B 37 °C ~ 5% CO, ZAHli
BEERFRY 48 hr £ > FERAEEE well HHIA 20 pl 1Y
MTT %W (MTT %538 5 mg/ml DL PBS %) » B
37 °C ~ 5% CO» ZAiffsE AR R BN ER 4 hr >
BARNMA 100 pl /) DMSO ¥AfEAIRRRER » 3735218
IR ES SR RS oT 2E  FFEFE | hr %
LI ELISA reader FHE & 570 nm IR G(E - Al
FAER(%) = [(BEHHEOEE — 22 OB E) /
AR A FEHRHE AR X 10096  HrhZ2 Ry
AR R A SR BRI -

3. AT bk SR e R H 50 h

HEER R AR K ~ R R BRI R AR ZE Y
Yy /1N BSOS L 3 R Ry 10°
cell/ml » FFEYH 100 pl Z Falcon &H » fAFE
RMA 1wl BL FITC/PE #E85 0AEE < 8 9THE
EERR G o AFEER TEDE 30 min - PeE5EEL
#%m 1ml By PBS buffer A 1500 rpm ~ 5 min »
4 CRRAFBEL - BARMSEHITIRES - AL ml
By  PBS buffer » | F i = #f ig 8 (Becton
Dickinson FACScan) » H3% 7€ 0k 4 B Hif 0] 5
(Forward scatter; FSC) E00fR%EF » {HI[AisY (Side
scatter; SSC) 356fREFHEST/HT -

4. BTN Z i

i YAC-1 ffffd ik AL GEA] (DioCis) 4
1 30 min > FLL PBS YR KRR - KHIREE A
% 1x10° cells/ml » B 37 CHIEFET - fRIHH
MG RE 90% LU L i H1F By A2 5
(Target cell) - KFERAZREI/K ~ [HIZERE SOBORES
Bk ZEHU Y iz /)N BB g A B 85 H 3R i 1107
cells/ml FRIZ /A RPMI-1640 5% i rh{F s S FE
AHH (Effect cell) 43 H14F 10 ul Geasgily YAC-1
AHREAITAT00 wl RNt » S A 130 ul i PI(0.1
mg/ml) Hef - I800 rpm ~ 1 min fBeff NEE LR -
BR8N 37 CREEAET 4 /NEE DI st

AR TFHIEIEE - Jeit R EOEDEATYAC-T #{l
HgH - EEHE R EE a2 MR R B e 2R
AT HIMPTREE - PEEHIMBE SR - SRR
RLAHING > FHRER ORI E 2 D o LR EHL
THIIRTRy B ARG 1 -

5. TR 2 S Hr

FEETIAL00 pl SF3 (Heparin) 2%
Il e S s (B R - VE R
EHIE) > vk 10 min - B A EIIA 20 ul
I E AN (FITC-labeled E. coli) » EEZEE - 3
BEER 37 C /Kt ~ 10 min 5 A EGHHE
HIER 4 C vkigh 10 min > EITHERIEH < &
WA T ILRNBE Rk > R RE A0 ul
Quenching solution &%) » F&HERAAL (L IR
F3> 3 Quenching solution HEFRAL A vbMT 7~
R S I E A o 2655 0 A3 ml vkieiy
Washing solution JF%E > DL 1500 rpm ~ 5 min ~4 °C
BRfABIE Ly » Kbk BIEW - WEEBERS R —X -
FZEMA 2 ml F5EfE 1 %09 Lysing solution &
FRRLIMER » 253 FPEA 20 min £ » L1500 rpm -
5 min ~ 4 CHAEEL - WER E3H - TIA 200 ul
DNA Staining Solution > JE57k# 10 min » F5HELGY
HEMER - FHDUEER AR AR E. coli Ay -
A TS » 4372 4%EK (Granulocytes)
BABEAZER (Monocytes) FUZSIRERE ST
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FESURES VIR T1H - f BRI 2 R T
FRLE I GEBIRE IS - BBEREREYER S
HAYURSSREARITE - PEHIR - R
H ~ R R AL VKR 73 Ry 24 + 30 ~ 316 +
18 ~ 324 + 23 min (Fig. 1) - HiigERVKEEIIHE
AR NIRRT 60 min L[ o A5SREETR -
Je 2 Bl RS B K AR BT B B U 55 < TR
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Fig. 1 The effect of orally g 250
administered ~ with  SWE oo 200 |t
(Seahorse hot water extract) g
on chronic swimming time s 150
. w
of mice. Data express mean 100 k
+ S.D. of 6 mice in an each
group. Means with different 50
letters are  significantly 0

different (p < 0.05).
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Table 1 Effect of orally administered with SWE on serum lactate, creatine kinase and urinary urea nitrogen of mice

Control H. kuda H. errinaceus
Serum lactate (mM) 94.11 +£13.50° 87.97 +10.51° 87.68 +£9.19°
Creatine kinase (mg/dl) 1.32 £ 0.08° 0.87 + 0.05* 0.88 + 0.06*
Blood urea nitrogen (mg/dl) 10.37 + 1.64° 5.65 +2.01° 6.29 = 1.23°

Data express mean=S.D of 6 mice in an each group. Means of each row with different letters are significantly different (p <

0.05).

(Z) EEERE - MILEL - AELAES - MR

NEYEE e RNE Y/ DN | IR T A =l 21
Table 1 Fi7R o ERZGEBRE - FHR ST RAF
fhr - R SE Y BE M 1F P R fk FE RE B Y KR 43 2K
U5 ERENE R M FLERAY K EHERE - 1 1M FLEHERE
ST HEALARGE - R EER 8 R AR EAIF]
F > RIS Eo A5 3 (Stamford et al., 1981) «
TEBN RIS B UKW, - i BEe A e
Y Fo R BRI AR LR, - ISR AR > B
A/ NERI M ZLRRE T - G AN e B RH
I B B SR 2R FNE R N
HERR AL O - BRI S UK 55
ZIIRE - AAEARR IR I LR ] -

B~ DL~ BEEATYIIRESS B gL
ERElE - KDl EREE - SeaE
96% 2% » EBIEEME IS EE e H
JR K2 R Ry B R ik A8, - A EEYIHERE - DIRErE
EA R SRR [RE AT B REE s T 1 sy B

RS2 ER - (e BENLBREEEE A MRIEER -
e BERE R MR L ER B & & - IIEA U
SHHIRUR o MAEAITEH - NG B R B B
TR 2R /N, FEBI R LI R 1 53 1)
B 0.87+£0.05 mg/dl . 0.88 +0.06 mg/dl » EEF5H]
MLEB IRy 1.32 £ 0.08 mg/dl LT - &
A NS - BURERRIEE UKW ] LU
B/ NIRRT - BB/ NEIER BRI
bR - EEMHERPUESZHIROR -

— %S £3% 30 min DL_EsEE) - BRI
R ST B AR RRBHAG N IG AL - Al -
VA B AT 228 A4 s IR A ol PRIz » 488 I3 PR i e
AT ligerh PR BE T AR PR32+ ANt R B AL
RPN &2 o g AUH > S MR E Bt
(Hubner-Wozniak et al., 1993; Maddali et al.,
1998) - j@'H R HIRF RSB & BRI PR R B IR
bTb o BEHEGERESSRAE - MEEIRAVIMIRFE A
R LB IRIIRIUER (B> 1989) - fFEANSE
b RS AR R e i R R BOK ZE I 2 )N
Bl HCEBEIRIMIR B EIRE 70k 5.65 + 2.01
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Fig. 2 The proliferation of primary spleen cell of oral administered SWE mice after stimulating by SWE for 24 hr.
All tests were no significant difference from control (p < 0.05).
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Fig. 3 The proliferation of primary spleen cell of oral administered SWE mice after stimulating by SWE for 48 hr.
All tests were no significant difference from control (p < 0.05).

mg/dl K 6.29 + 1.23 mg/dl BL#ZEI$110.37 + 1.64
mg/dl FHELER » B TNREAVER S < [KIFLHEHYE B 24
JRZEH R RERS NI R Y B - i
WA ARG EE R o i > BEIMN IR 38 A B LR T B
SR AGESHUR SRR -

T~ WY SRR AR A
(=) D4 RE2 i A B2 B R 35 08 sz g Exd SR g o AR
Effiesii 2z o
PRl e B fe B RN E - BRI Kk
WEEESEr (Secondary lymphoid organ) » 7£ ¥+

Feie® T Al - B Al ke B ARR I > AW
B AR - S5 2R A RS AL DU SR S T T
IMRENRAFE « AXFgerh  BREZREK » i
1 K5 R ot G BOK AR ). /) B I B At A
[N S BUKZENY a B 24 B2 48 hr 1% -
R Fig.2 Bl Fig. 3 FoR  FEN S A S
BT e o 31 A e T T B 2 R R e L
MR 25 < SERORAERE TR TS BUKEE Y
Yy o AR PR B A AR ES AT Bt R RSORE - BES
DEEIE - R 6 ./ NERRTERR - (IR
SRS i S0 A > AERE Fig. 4 A > 12
N R Bl ISR /N AN T ik
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Fig. 4 The effect of orally administered with SWE on T/B cell of mice spleen. Data were mean = S.D (n = 6). All

tests were no significant difference from control (p < 0.05).
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Fig. 5 The effect of orally administered with SWE on NK cell activity/macrophage activity. Data were mean + S.D
(n = 6). All tests were no significant difference from control (p < 0.05).

B i B R A L PRy S R 7 B -
BEEHEEN AR AFN 2 R RN
Hrh & 8RS0 R G IEER ~ H IGEREL RIS
Sord e AR EER SN EE (k.
1990) - ZENZIREETE A BERYATRIZER - Al Ryl
HAAERFEEIE R o IR R A S 3% 28 1A
MR RER AR - [KItL » ZERLIE e ey
B H T (Parry et al., 1990) « ifE
R SIS 2 W REE B I BR R Y 7
R S - TR MELINA R4 (Klein and
Morris, 1978) o FbAMRRE SR RYEE) > S e
SER IS TRE R (Shore et al., 1999) « FEASHZE
Hh WY EOKZEELY) o A I AR EE A

J 0 B I L A v A L A MM A R A
5 BT RERE I R RENG BR AR M AGE B
PRSI AR - B 2 K Ry MBI TG B 7%
SO T SRR A fE

) BXRMTFHRCSIREED

FH Fig. 5 nJLUE HEER S B S H
SRR IS MR B PR RIREANLE - ERERT =
EE% SUREL IR G EVKEEY) > A e
RRF MY OMRA BT - HIZERER %R
E%IHH@ ek IR - BRI R R B A
HIFIEPEZ SR (Erich, 2007) - i BRI GES) th &
RGeS T 5 - WO v R 2R S B %
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B E RTINS - W AAEZHIHINETE -
FLJR IR ] REIKT Bt P AR A7) i fre e 22 3 1 L
BERETERR T ATE ATAE R o

(=) Z2MPEIRBREIEED

i IV P A A T R R B AR ER B IE o
IMER - Ry IFE— MR R —ER {0y - 4 Fig. 5
AR > fEERRGER - i B G
WA AR AE AR A P2 TR AR S B R B B
LI - HIEFTAL > e EEVKAEI A REF Y
IR > DeTT IR — TR iR
BRCR - WP A R - T e
W ] DURAR AR B e I BRAY 5 M (Masuda et al,
1986)  {H nJ BE 2 KT Ry /) Bl e R i 35 381 11 8 /1 ot
W% - i HR R RE St (e e hne ek - Bl
i thFF R 1 R ZE 5 Rl A W e P A B
S T RER A -

AHITSE AR 55 Bl G e i i A i P Bk 2%
HW) BERENE - BB RS BKZER ) T LU
WP PR SR 2 BB IS - DU R/ N ik
IRFfH] > FELLEE BTSN - 8 nIRE B ZX Y
ERERAS UGN 78-S e I EESYE ZN T 7S
PRI < B RRRHL - A E RS2
KR REIUAT > RS S EL ARSI SEITHRRS - 1T H.
FEFE IR 1 6 B A Biig SR O TR L > AEAHT
FUPEE o LRI A B M N v AT (A Y 2
I o DRI L2 e Je e i R AR I AR A e F i
HHEESE R TR R AERE IR B B EEAY
IKIERIRASNE KT

F34h > U RS BUKFE I I SR DI REAE AT
FE BRI A TR - FRITHIFE R W] REZ 2EHY
VIR G - SR G AR A] DU 1 5% o
73 0 B R H R B AR E B RES A SR 72
BRI - B 2 IR R e/ N R IR R E B i
%’ EEOTE R RETIRE MR - A ATRER KRy
AW FERAL S DIRERTARE - 5 Ry TR RIRF B
AR > RIMAE &R 25— RS - (Rt -
B AR RS REfE R Pl ie S h 28R EZ
ELOEEE - — Ui B R S A o AEK
BRI - S5—JiiH > HEIBHEEEAZELL
B RAERRREERE LT

A

FHB IR BT A 2 T e 2 g FE B B A g 1S
BUKFERIIT A E - DU RIZ LI RERRED -
il R BB S e 2 Ui I BB A i IS & BUKAERY
Yy o EEREREIN LR LI PR IR ek £ 2]
U5 VB - [BAERIZTIRERIAT - AT
2 HIFNERHRENTERRT - R0 - FEADF
el R A RE B K FE I 2 A R P T
o1 > IR FRREHRRT I - DRI H I
e

A

AW Fers DINERISERL - RS AT ML
Yt Fer L ZE AR B AR R R ER AR R
RrILLEGH -

25 Rk
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Antifatigue and Immunomodulatory Effects
of Hot Water Extracts of Seahorse

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

Seafood Technology Division, Fisheries Research Institute

ABSTRACT

The seahorse has been used extensively in Asia as a traditional medicine whose functions may be enhance
energy and fatigue resistance. The effects of hot water extracts from cultured seahorse Hippocampus kuda and
wild seahorse H. enrinace on antifatigue and immune were compared. Two kinds of extracts were separately fed
to mice for six weeks. The duration of swimming time, serum lactate, creatine kinase, blood urea nitrogen,
spleen cells proliferation, lymphocyte subpopulation of spleen cells, natural killer cell activity and phagocyte
activity on forced swimming stressed mice were analyzed. Both extracts significantly extended the swimming
time and reduced creatine kinase and blood urea nitrogen in plasma. The spleen cells proliferation, lymphocyte
subpopulation of spleen cells, natural killer cell activity and phagocyte activity of two extracts were no
significantly different from control. Therefore, it suggested that the two extracts might have an effect on the

antifatigue action.

Key words: seahorse, antifatigue, immunomodulation, hot water extract
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