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Studies on Biological Active Peptides Derived from Fish and Shellfish — I
Effects of Sardine Muscle, Hairtail Muscle, Casein
and Their Peptides on Cellular Immunologic Response in Rats
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The effects of different type of the dietary proteins and peptides from sardine muscle,
hairtail muscle and casein were investigated on the alveolar macrophages (AM) function, natu-
ral killer cells (NK) activity and response to mitogens (phytohemagglutinin; PHA, concanava-
lin A; Con A and bacterial polysaccharides; LPS) in rats. The phagocytosis of opsonized
sheep red blood cells (SRBC) by AM of rats fed the sardine peptide diet was significantly
higher than those of the other dietary groups. NK activities of rats fed the sardine and casein
peptide diets were significantly higher than those of the other dietary groups. In splenocytes
the responses to PHA, Con A and LPS were higher in the sardine and casein peptide dietary
groups compared with those of the other dietary groups. These observations suggest that im-
munostimulating peptides would be present in sardine muscle and casein.
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Table 1. Composition of experimental diets

Ingredients Concentrations (%)
Protein or peptide 15
Cornstarch 62
Soybean oil : 8
Cellulose 10
Vitamin mixture ™ 1
Salt mixture™ 4

% Prepared by Oriental Yeast Co. Ltd.
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Fig. 1.  Amino acid composition of proteins and peptides.

BEH ; Sardine peptide,
EEE ; Casein peptide,
; Hairtail muscle,

2.3 FTVZALFEFMBRCHT 5 AM DEREE

HME % AVTA 7Y = bk, 7.4M Bq ©°'Cr T
Ny EhizERMER (SRBC) % AM & 2 B[, 37CT
BETHILICLVEREZITDE, AMIZERESINT
7\ SRBC i, EEKCTHEMBE LY v BEEHR T 20
P LCHELR, 20, 0.1N NaOH 0.1m/ %%,
YRE % VAR 1%, Aloka HHELA v~ —# % » ¥ — ARC-361
BT AM PICEE & 117z SRBC DRthtaE & MlE L7z,

2.4 [EHROFF1TIVET—HE (NK)EE

BN (2X 108/ml) #7.4M Bq @” Cr T~ L7-JE
95 # i3 (Moloney virus-induced T-cell lymphoma; YAC-
) 2FEfMaE L, =727 7ML ENHROL

(E/T k) #100: 1 F721%200: 1 DEIAT, 37CH5%
CO 5B TARF I BEE L7z, BMER EEZRWL, 7
Y =77 Y% — ARC-361E T ZORstEe % fllE L NK
1514 & LT Percent specific lysis (%lysis) & K72,

35
B i
i
He
: o 2
4 #%
2 7
i ia
W i
M 2 . i 2
Tyr Val Met Cys Ile Leu Phe Lys
22 ; Hairtail peptide,
P2 ; Sardine muscle,
[1; Casein,
2.5 EHEOYA MY T IlHTBRE
By IADTAruy Ay —FL— MIREME 5X

m%&dwﬂMK,Tﬂ%74b917kaPHA&%
p#g/ml, Con A 10 ug/mi, BRiflg~4 Y= & LT
LPS 25 pg/mi & & b ICTHRE L7z, 48FFRIEE#ET%,370K Bq
@ [PH] -thymidine &7 = VIZIMZ, &5 IZ24BF/37C
TERE R ET 7o BEHE thymidine LD ;A A ZZEMIE &
70— - 5KT M) —HBEEFGHEN-—NZF-TT 1V
7 — RICHRBLERT—MRER, ¥rFL—F— LR
L7z HETEYE % Aloka HEEAS v FL—a vy
v — LSCT03BIC L il Lo RIE~A P2
DRI & > THON/ZFEE (cpm) %, BEHDO AL DOF;
ECTHEDLN/EE (cpm) & LB L 72 Stimulation index
(SI) & LTRL7Z,

2.6 #HETFEVMLIE

FRTOMPEME (1FHY 60L) IZDOWTEHYB L UE
ERETRD C BERIT o720 MEICHIoTHE, T,
~7F FERSE-EAE &5 5H (SP-S, HP-H, CP-0)



36 KA - B -

THREZITV, 512, X7F FEERSEB (SP-HP, HP-
CP, CP-SP), BEHE AR5 #H (S-H, H-C, CS) THRE%
To7,

3 & R

3.1 HESIVEHEE

SP,HP, CP, S, HB X U’ C 2 & LMATT v M % 4 BH
HE L-FOREELS L OEBHEELIE LER, EB
BA 2B CRAEESLICERTAEERED LNT,
WENOBSIERZERET L7225, 28825 4 EmICH»
TSP EBIC BV THREDBIES A b N, EHE AR
AT F FABICBWTREDEBES AN &I
BHEOEH L Lz, Thbb, FEEHMG2EMED
5, BEHEERICHARTF FEARIIBW TEHEDORS

BW (2 weeks)

> 1707
= 160t
o
(3] L
g 150
2 140t T -
Q
R 1%-9% ﬁ] (W
120
PER (2 weeks)
=1 =
- * —
2 2.4f '
5 i
@ 2.2}F
£ -
B 2.0
% I
w 1.8

SP HP CP S H C
Groups

B - 1Py

fEmAA LN, FIZSPERCORREENHEETHY,
Fi e E E—T 3V F— S FELFVE (protein energy malnutri-
tion) DFkHZE L7z,
2BIVLEMATERNT v MEEL, BENEBREIL
WARTF R 1g %) OFEERNE (), TabbEAER
F%h=E (protein effivciency ratio; PER) % Fig.2 IZ/R L 72,
COER, 2ERMBROEEEMBICOWTIRRT T FER
CEAEERBICHBESALN LD 5 27%, PERIZD
WTIE CP &8 & CAEBMIC, £/, CEMLHAERH
ICBWTHEEDN ANz, 4 BRBOKREENEIIOW
Tid, SPAFL SEMMICA SN HP & & H RN
WHEEBENALN, Thbb, BHEERICHRTT
FEBTHREMDBENSALNIZ, LHL, PERIZDNVT
BEHHCEBEEVALNRD 572,

BW (4 weeks)
2501 RS S
230F
210¢

190F
170¢ ﬁ
150

Body weight (g)

PER (4 weeks)

2 -

1 9

SP HP CP S H
Groups

g BW gain, g protein

C

Fig. 2. Body weight (BW) and protein efficiency ratio (PER) in rats fed pro-

teins and peptides.
SP; Sardine peptide,
S ; Sardine muscle,

HP ; Hairtail peptide,
H; Hairtail muscle,

CP; Casein peptide,
C; Casein.

Significantly different from protein and peptide dietary groups
(% p(0.05, * s p{0.01, * % % p¢0.001).
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Fig. 3. Nambers of spenocytes and alveolar macrophages (AM).
The abbreviations of the groups were the same as legend in Fig. 2.
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Fig. 4. - Plagocytosis of opsonized SRBC by AM
of rats fed proteins and peptides.
The abbreviations of the groups were the
same as legend in Fig. 2.
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Fig. 5. Natural killer cells (NK) activity in rats
fed proteins and peptides.
The abbreviations of the groups were the
same as legend in Fig. 2.
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Fig. 6. Effect of PHA, Con A and LPS on mitogenesis of splenocytes.
The abbreviations of the groups were the same as legend in Fig. 2.
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