JKEERZE 10 (1&2): 63-70, 2002

journal g,
TFRI
TAIWAN
=, 1993 (E,*

2 0
les Re®

IniF faZEE (FLS) ¥ BALB/c /D Ga BEa B e 1 Z W58

RONE | EEE " EXE - B
TR B KRBT KM T
BN EEEEAR AR

i =

SR AR E N LR - AN SRR S A EE S EEEYE - 7
FAERBETEZ AR TR - FERGER% pH (HE 5 EEIIRY - JIRYWHEL pHE
7.2 ZBESE RS R B ZERURS R - IS AW (FLS) - AEEBRLL FLS
WINESR P8R BALB/c /NER B HISR R 10 EHRMEHE - SRATH/ AR SRR R A -
FRET - IR A 52K (Non-specific immune response) #VEER [ - HARK
B~ HEENEERBRTIABREREEEZR (p>0.05) - ST FEMELZ FL50.25
0.5~ 1% (wiw) BRE BALB/c /B, » FEA/NEIME IS W B - H 1gM BE
BAHEHIHE TR AR THE RS (EEERET EE R (p>0.05) < I EFFAIR Con A~PHA ~
LPS B/ N2 B L (E 5 2 - DUB IS B R AE R 4 ae T - BERBRE
HiNEES - ELBR 1% FLS BB RREE (p<0.05) - ZEHWIN Con A 1.25 pg/ml
WRET - BRR 1%FLS B9/ LB Ri i L A5 SR EL R (p<0.05) - RFELAERS
SEUR » WP RZEUWIE BALB/c /NEFTRE R IS ERINZ /A -

BRstE © PR - ZKEW) - SRR RRIAE - TIES - R -

Tl

HY
KEMFraE Rl BESEEENEY
B o DK SN %A 2 A ORI B2 AT
FIZHECY ) MERSRE AR - RIEEKE
mnb IR RAF F53K - 7K EE Rl EE VIR SR IRRR
B HpEEESEAe RS - Qe - TR
K EERETRRYIN T R AR TR A Fh AT E 4 W BRR

CREIIEE / EBETA—B 199 3  TEL: (02)
2462-2101 ; FAX: (02)2462-9388 : e-mail: kkfong@
mail.tfrin.gov.tw.

RFFRRRE  BEBEYMISH S EA
ZE® « 5K TR SR EIBCRI /5
TH » AR TEARRIBEE - WK EE G S
A TERRAEMEATR R sy - ME I SRRk
PESHRITI FREAE - R T AR A N L Bt
ﬁﬁ(w) o
tr AR EREER H EZEWIRE S
AR - CEFTENMFRE S%RER
(Engraulidae ) f8"" - MHT SRR ENTH



64 HIE - BHEE - FXE - Bk

HEITINTRRE KRR RS RIFEEE —MFAINT
BRI - — BRI R RE - Al
TEERLBS  HE R BEIREmR ARG
EC=NRLE Vi ES L IS Eaw e 2 22 DL S
RE > AmTeETeEL AR SHErEK -
WREF NG RR EERRY R - RIRE
EEOnseEd - FIABEREME  KEL
BEEZERYH{F-F 7k W (Fish larvae cooking water )
FREYER S IRER - DARIM S B MRS R T
in vitro BYEE - SR BHIMF UK BRI
#% > HEERRAE(E B S HBACS W4 R o
W5 1gM Hif8 - FRRETE{L UMo & U937 EEWGHE
Jd - ARBHZRE— ST UK BB R » $R3¢
H ¥ BALB/c M/ NERISRIETIAER

MR T ik
— ~ HEOR
(—) BB REZED (FL5) &6

U RE R K B e R - FLS ZRIE
Fifean (Fig. 1) iR EEIRMIFRERSE
X 200 mesh ERHEIRET - BREMZEEYR - &
8,000xg (Beckman J-25) B[ 30 5388% » DL
BRENT (Micro Acilzer G3) fREaFETEE - B
AR 8,000xg> BE.[» 30 5388 - BY_ 1SS pH
E 5 BEABEIIEER - ¥ 12,000%g B0 30 77
8 » IS > TR pH 7.2 2 20 mM BEEEAR
e (20 mM NaHPO,-NaH,PO, buffer
solution) '8 (M EEERE 3 K) » BLIEA
J82% (Amicon) ¥2#E - FSEREITHZERA
g7t (FTS Freeze Dryer Model No. TD-2-372
DURA-DRY) - HzR¥3KE[IFs FLS -

(=) B3
BERA/NBEA 5 B2 BALB/ 5%
/N BEE BB EREM RN
EEhEIE - R CRRIFRMGETTEES -

Fish larvae cooking water

Filter (200 mesh)
Centrifuged (8,000xg, 30 min)

Supernatant

Electrodialysis
Adjust pHto 5

Centrifuged (12,000xg, 30 min)
v

Precipitate

Homogenized with 20mM
Na,HPO,-NaH,PO, buffer solution,
pH7.2

Centrifuged

v Freeze drying

FL5

Fig. 1. Procedure for preparing the FL5 from fish
larvae cooking water.
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Table 1. Composition of the control diet

Chemical composition (g/100 g dried weight)
Moisture 10.0

Protein 23.4

Total lipid 4.5
Nitrogen-free extract 49.9
Ash 6.9

Crude fiber 5.3
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Fig. 2. Effect of extracts (FL5) from cooking water of fish larvae on body weight change in mice.
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Table 2. Effect of extracts (FL5) from cooking water of fish larvae on the Con A, PHA and LPS test of

spleen proliferation*

Lymphocyte proliferation (Stimulation index)

Group

Con A (1.25 pg/ml) PHA (50 ug/ml) LPS (25 pg/mli)

Control 0.26 + 0.02° 0.08+ 0.00° 0.13+0.00°
0.25% FL5 0.35 + 0.03%® 0.12+ 0.01*° 0.12+0.02°
0.5% FL5 0.33 £ 0.04%® 0.15+0.01* 0.12+0.01°
1% FL5 0.47 £ 0.05* 0.16+0.01* 0.17 £ 0.01°

*Results are expressed as mean £ S.D. for 6 mice per each group. Values in the same column with different

superscripts letters are significantly different (p<0.05).

(Z) REFLS B\BRBRERCRE
DiIRSFHERHIME (Plasma cell ) &R » Hrp IgM
KA FERMERN » \JRARBEEREX
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Fig. 3. Effect of extracts (FL5) from cooking water
of fish larvae on serum IgM concentration
in female BALB/c mice. Each column
represents the mean + S.D. for 3-5 mice.
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BYRRR - TiE ERS R RBIAEDIAR & 1% FLS BYER
BefH - B BARRAVEE -RE ) (p<0.05) (Fig.5) -
FR O THIZ IR AYRE - JIEIRIM FLS "LL
5/ N BB A B I A e 4R (Fig. 6) » ik
RRARER FLS RHEHEEH T MEMRARZ
By MG TN -

1200 |-

—O— Control

1000 —w— 0.25%FL5

-

sool —— 0.6% FLS

600 -

% Cell viability

400 ¥

200 |

0.16 1.2 20
Con A concentration (ug/ml)

Fig. 4. Con A induced proliferation of spleen
cells of female BALB/c mice. Results are
expressed as means for 6 mice. Values
different  superscripts  letters  are
significantly different (p<0.05).

0.20
a

E
c b b

0.5}
@]
2 b
: I
()]
Q
c 010
L
=
©
B
2
S
5 005
@
]

0.00

Control  0.25%FL5 0.5%FL5  1%FLS

Fig. 5. Effect of extracts (FL5) from cooking
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Fig. 6. Cell proliferation and aggregation on
spleen cells. (A) untreated cells; (B) cells
treated with FL5 (60 pg/ml) for 48 h.
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Effect of Extracts (FL5) from Cooking Water of Fish Larvae
on Immune Modulation of BALB/c Mice

Shwu-Yun Gau', Kuong-Kou F ong", Weng-Cheng Wang' and Zwe-Ling Kong2
'Seafood Technology Division, Taiwan Fisheries Research Institute
?Department of Food Science, National Taiwan Ocean University

Abstract

The physiology bioactive factor, FL5, was obtained from salted cooking water of fish larvae. BALB/c mice
were then fed with pellets that contained 0.25, 0.5, and 1% (w/w) dosages of FLS. The feeding was ad lib for 10
weeks. The results showed that the pellets with the FL5 did not affect the body weight, fed efficiency and
immunoglobulin M (IgM) concentration of mice. No significant differences in IgM levels were observed
between the FLS group and the controlled group. Mice fed with the 1% group had increased proliferation of
spleen cells. Results from this study suggest that the FL5 may regulate the immune system in BALB/c mice.

Key words: Fish larvae, Extracts, Non-specific immune response, Antibody, Spleen cell.
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