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PR B A Y AE AR AR IO
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BEAE (k. S5 41 LA K 4 & AR R 4 0 A
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Tab, 1 The ingredient( %) in muscle of the perch L. japonicus that experienced different starvation and refeeding

HUREt )
sampling time
0 5d 10d 15d 20d 25d 30d 354d
& 70.42+ 79.55+ 80. 04 + 79.83+ 79. 48+ 80. 07 + 79. 96+ 80.11+
2 0, 45% 0. 93X 0, 25 0. 57X 0. 51X 0. 62:X 0. 41X 0. 54X
% y 80. 62 + 79.85+ 80,24+ 80. 30+ 79,98+ y y
KA/ Y% : 0, 877X 0. 68X 0, 32 0. 19 0, 687X ¢
misture _ , / 80. 85+ 80.31+ 80.31+ 79.92+ 80. 07+ /
h 4 0. 100X 0, 452XY 0, 42:bXY 0, 33°Y 0. 13=Y
S y p 81.33+ 80.62+ 80. 57+ 80.33+ 80. 41+
== 0, 46M% (), 17bXY 0. 57XY (), 528 0. 392
& 0.96+ 0.96+ 0.95+ 0.93+ 1.03+ 0.97+ 0.92+ 101+
i 0, 05% 0, 10X 0, 04X 0. 09X 0, 07X 0,102 0, 042% 0,11=%
- y 0.94 + 0.93+ 0.98+ 0.90+ 0.91+ y y
o . 0, 09X 0, 08ehX 0. 06%% 0. 08X 0, 10 :
lipid2% - ) ) 0.86% 0.83+ 0.76+ 0.81+ 0.92+ )
’ ; 4 0. 040% 0, 038X 0, 02bY 0. 06=XY 0. 042X
s ; p y 0.70 % 0.65+ 0. 70+ 0,88+ 0.97+
o= ! 0. 07X 0. 07% 0. 03b% 0. 03Y 0. 05:Y
& 17. 98+ 17.54 % 17.48+ 17.36+ 18.48 + 17. 86+ 17.49+ 17.26 %
= 0, 27% 0. 65X 0, 15X 0. 17 0, 72X 0. 627X 0. 43X 0. 62N
- ; 17.56 + 16,94 + 17.01% 17.53+ 17. 77+ y y
BE ) ! 0. 05X 0, 59X 0. 50%% 0, 28X 0. 725X !
Rt _ . , 17.69 + 17.23+ 17.41+ 17.70 + 17.13% /
; d " 0, 82X 0. 425X 0, 194X 0. 522X 0, 315X
i@ / j / 15. 89 % 17.07 + 16. 76 + 16.30+ 17.16+
; ' 0, 498X 0, 554 0. 52=XY 0. 83X 0. 40+Y
& 1.36+ 1.40% 1.32+ 1374 1.36+ 1.31% 1.36+ 1.23+
; 0. 05% 0. 06+ 0. 02X 0. 05X 0. 03X 0. 05+ 0. 15 0. 12:%
- y 1. 44+ 1.36% 1.37% 1.45+ 1.39+ y .
P : 0. 14 0. 00" 0. 15 0,11 0. 09=¥ :
ash?% st y , 146+ 145+ 154+ 1,50+ 1.33+ 2
: ] 0, O7sbX 0. 05% 0, 13 0. 05°% 0, 038
1.42% 1.48+ 144+ 1.34+ 1.21%
Al W : / 0. 06X 0. 06X 0. 05+ 0. 04 0. 09+

e ARG 0 BR/NS SEB: Ca b) AR AE ] — i ] AS [ 010 e e B2 ] 1) 28 T L4 K5 B (XL Y 36 [A)— WL Ak BRAR ) IR e
AlZEp 2 & g . MR R AR E (P=>0. 05) , AR 3R 35 R 3% (P<<0. 05)

Notes; The lower case (a. b) superseripted on the figure in the same column means the comparison between different starvation and refeeding
treatments. The capital letter (X, Y) superscripted on the figure in the same line means the comparison among different times in the same

treatment, The same letter means on significant difference (P=>0. 05)and different letter means significant difference ( P<Z0. 05)

81.33% . I 7ENLIR G R LA K A S 5 dIILA/K S & R BE ST S0 4l E #4110
o FIRE AR 15 d F1 20 d B AR, 88 m d.15d M 20 d B S SO AR EF XS .

S5 2l S10 4114 A [l i 22 (4 LA 7K 4 7 ik 5 SO S ] SO 2045 S5 ZH A6 LA IR & & AE
AW EER M SIS AAEVURG R LKL M AFEBRER G B E 728 k. S10 4U0E 0 & RAEL
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225 ;510 41701 S15 ALk S o WK 04 5 d
110 d B LA GG & i KT SO 4, ek &
BiH15dfn20d 5 SO H LR EXESR.

SEEGI (] SO 2H . S5 410 S10 21 4 &% LA &
P15 Ak 7E A [ BURE ) 2 6 b 3 A 1k, 23 AT
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17.13%~17.69%, S15 4NLAE A & EWRE
0 5 d B i 3 T YLERAS A Ak F . 5
] S5 41 A1 S10 417 A [ i 220 ) UL 4 1 ik 5
SO 2470 i 3 25 5 {2 S15 ARk S o Fvik &
1H 5 d LA E A &R BT SO 41, fER R
4 10 d.15 d A1 20 d BHESAIE T SO 4H . A 4812
FABE.

SO 4H . S5 £ F S10 4 4Lt UL A JK 53 76 AS []
HURE I ] 35 06 . A8k, S16 A 7EWK Z #4515 d
120 d B LA K 43 b 25 A T DL AR 45 A Y
K.

2.2 NERHERIESEPEYNEELRE
MEEL B 1 BN T LR R A AR b A
L35 8 P AR k. 5 SO 4dAH kb, S5 4 A
S10 41 1fiL 375 25 1 B AE LR 45 SR i 55 S0 208
2 53(P>0.05),{H S5 LH7EMRE #4H 10 d, S10
LM E AR 10 d.15 d B i K F S0 41 (P<<
0. 05) s S15 4 7F &5 s LIk s 1fiL 375 26 1k FE 51K
F SO £ (P<C0. 05) . #E4K 5 4% 18 I 1 i 151 -1 SO
K. R EIURER BE 5 R A il 3 2R vk
HIAE L LA ]

2.3 NERHGERETERESARMBELEN
T 2 PR A RIYUR A K b o A 4%
P AR b A0 A [ 2 2 e 1) o G T M 1 AR A
. ARSI P RE ARG A R 2ER, X
G0 SO 2 iy T 5 A I L NG O 9 A A R Sk O
TR TE 4 9 B F 1. 03 ~1.43 U« (mgprot) ',
5.79~12.47 U+ (mgprot) ' il 9.16 ~35.47 U~
(mgprot) ', H. SO 25 3 "5 F1IE e 2H 21 b %5 o i 0%
PEFE S B ) th A 1 35781k

it LA R K A 5 1 Aok T £ 4 Sk B 07 T T
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S 14 32 %
s 3 ——5S0
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= 2.6f =< A v—=§10

g 2.4}

Ko 22f

T8 L

f‘ﬁS 1.8}

3

E§ 1.6
o L4t
T L2p
E l 1 1 1 1 1 1

0 5 10 15 20 25 30 35

W[l /d time
1 AEILR bR ek 5 45 I v
AR 8 135 2 e A AR Ak
Fig. 1 The protein concentration variations

in serum of the perch L. japonicus that experienced

different starvation and refeeding
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TESE YU AR 40 5 d iF, 2 e SO 44K, {5
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[ 192. 6626, i T SO 41 AEPK 1 15 d LA
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B 5 d . EAKE S SO K. ZE—HY
SO HTEWEXESR.

L A L2 A S5 T IS A S 6 )
P SETH G e i L . S5 2R T 375 1 1 AE 45 R
YUK AR S 31 5 d 14351 e SO 4141 13. 47 %601
14. 37 % s FEMR B 115 10 d JE ¥R E 3] SO 41K F-
TEVR R $ 0 15 d i LE SO ZH i 35. 90 % - fH4E 1
ZRARE, S10 A7ELSHYLR AWK Z M 5 d
At o LI 3 7 A3 SR AT SO 4. 43 51 Ee SO 414
27. 52761 32. 08 %6 s YRS 4AH 10 d Ji7 , bb SO 41
23.90 76, S50 1 1R 7R [ BORE B 220 . S10 21 gt ik
RS SO AL F 2. SI16 ANAEE
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Tab.2 The lysozyme activities in serum. spleen and head kidney of the perch L. japonicus
that experienced different starvation and refeeding U- (mgprot) ™'
S0 #H S5 2 S10 #H S15 4
. 3k . S . I . 3
fie [ ifiL i TR ¢ I 3§ e e L5 e e 1187} I i A
D | head | head | head | head
se s5p S s = Se 14 se splee;
erum spleen kidncy serum spleen kidnr_‘y serum spleen kid]ll_‘y serum spleen kidncy
1,43+ 7.36+ 12.30%
0 / / / / / / / / ¢
0,18 1. 26 2,670
g 1.29+ 5,79+ 11.35% 1,27+ 501+ 9,92+ . ; y / y g
0.20%  0,86" 54X (16X 1 260K 3, 18X ' ) " :
" 1.32% 6.54% 6. 62+ 1.32% 5. 60+ 6.11% 1.20% 4,74+ 5, 86 % , ) ;
0.142%  (Q, 87=bX ] 47X 0. 20X 0, 57b% 0, 91% 0. 070 1. 00X 1. 0¥ ’ !
& 1.23+ 11.69x 35.47+ 1.52x 11,41t 46,81+ 1,32z 7.94+ 25.38x 1.39% 8.75+% 22,11
0. 11=% 4. 50X 6, 22:% 0. 175X 2 B5X 18, 8g:X . 25X 1 196X 7 B2WXY () 342X 1. Q8bX 4. 500Y
%0 1.42% 9.70+ 29,14 1.55% 13,26% 33.92+ 1.69%x 12,08 56.14%f 1.38z% 9.74 £ 26.31%
0.30% 2,54 3560 0.36 2,574 7.67%Y 0,252 1,69% 586X 0,17 1,73X 6,38
25 1.03+ 12.47+ 13.61% 1.28% 10.51+ 12.29+ 1.36% 10.04% 13. 48+ 0.99% 9.657+% 14. 61+
0, 248 4, 51 2, T9HX 0. 33+ 2, 31X 1. 40b% 0, 424K ], 30X 1. 81<% (), 29+% 0, 96~ 1. 126X
" .31+ 9.23+ 11.33% . 1.284 9,75+ 12,08+ 1,00+ 7.56+ 10.03%
: . . / / , . . . )
0.14X 2 57X 2 43X 0.16%% 0, 89=bX 1 42X (0, 14X (), 36" 1. 320X
1.43 % 5.82+% 9,16+ 1.04 % 5.39+ 6,78+
35 ; ! / / / / / ) i i
0.17:% 0,930 2, (Q7bX 0.11=% 1,62 0, 94X

s RGBS FEE Y 2ARE AR — 5 bRAE Rl — i ] 69 2 0 1A b/ S 8 Gau by e AR R 5 b A [ B
Az 2 . MR FRHCRER A R E (P=0.05), FHRR R #eR 25 7 B % (P<<0. 05)

Notes: The capital letter (X, Y. Z) superscripted on the figure in the same characteristic means the comparison among different

treatments at the same time. The lower case (a, b, ¢, d) superscripted on the figure in the same column means the comparison among the

different times in the same treatment. The same letter means on significant difference (P=0. 05)and different letter means significant

difference (P<20.05)

2.4 YUBRRRERIETEPILE O MHEEEE
MR

N 3 o U B 52 $5 Pt 7 o o 2B 7 1
V00 H 0 L A I R AR Ak, SEEG I ) SO
ZH 0 A0 ML W T 2R A 28. 396 ~42. 196, A
T680h 2. 7~3.3. 5 SO 4 A He, S5 LHAEYLk LS
AR Z A 5 d i 41 M AR S R
ik, FFMETR B0 B F Ak ek 2 80 15 d B A

W FT 73 AR AT MR RO 2 S T S0 4. S10 4
FEVUARES o B Wk 4 VH 5 d B (1 40 B A 7 W 7
AR08 B PR AR H 10 d .
ALY T 7SRRI IR RS SO ZHAH LX) i
#2E5e. SIS HAEYURES A 1 40 A A9 ¥ I P o0
AT RO 0 B (ELAE B PPk S 5L
P s I A A 0 50— ELIR TR AL i A
WEAEBE R A 5 d Ji 5 SO LR E 25 .
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ab, e ocytosis activities of the perch L, japonicus experien ifferent starvation and refeeding
Tab. 3 The phagocytosis activities of th h L. j icus taht ienced different st ti d refeedi
S0 2 S5 4 S10 44
Bl FrgR Triids 4 FrlgEsE TrEdE 5L i 04 TrigEde s TR0 Tr g B
¢ Phagocytic Phagocytic Phagocytic Phagoeytic Phagoceytic Phagoceytic Phagoeytic Phagocytic
percentage index percentage index percentage index percentage index
33,27+ 2,70+ _
0 / / / / / /
2. 26% 0. 61
- 38.41% 3.28+% 31.41% 2.96+ ; ; : g
g 3. 138X 0. 64°% 2,17 0. 542 ' i i '
10 36.54 % 2.95% 32.60% 3.05+% 30.47% 2.12+ ; ’
1, §7bX 0, 27X 1, 56¢Y 0, 28=h% 2, 08 0. 368 : i
15 42, 09 3.06% 48,41+ 3.82+ 27.94+ 2,35+ 30,75+ 2.24+
2. 500 0. 46°Y 2. 65X 0. 23X 4. 494Z 0, 22b% 1. 68+ 0. 374%
20 29.856% 2.87% 45,25+ 3.85+ 43. 08+ 3,03+ 29,74 2.58%
2. 5RabY 0. 38:Y 2 17X 0, 473X 1. 72aY (), 258Y 1. 73abi 0. 30sbY
2% 37.47% 3.11+ 40, 16+ 3.42+% 40, 04 £ 3.33¢ 32.57+ 2.87T%
4, 51b% 0, 32X 2, 30bX 0, 38:b% 3. 30X 0. 502X 1, 86 0. 40bX
30 29,23+ 2,98+ ) ) 32,75+ 3.04% 26. 75+ 2.76%
/ .
2. 53X 0. 35 ! 1. 89X 0, 43 1. 360 0. 35X
28. 28+ 2.85+% ) 25,37 2.95%
35 ; ; / / / /
203X 0, 418 1. 65¢Y 0, 32

e ARG T ARS8 O Y D AR R LR — 5 PR [R]— i (] Y 2 7 Fe g - AR /ANE 578 Can b ) fUFR IR — 5B As (] e ]
ZMEZE g MRFRACERE R AL FH (P>0. 05) R AR 205 225 1 3% (P<<0. 05)

Notes: The capital letter (X, Y, Z) superscripted on the ligure in the same characteristic means the comparison among different

treatments at the same time. The lower case (a. b. ¢) superscripted on the figure in the same column means the comparison among the

different times in the same treatment. The same letter means on significant difference (P=>0. 05)and different letter means significant

difference (P<<0. 05)
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e VE R REUR Y 5 . BB ) 4 2 2 H LA 3
YEAREIR . A LA A AT A 4 0 LR A i
FEAMREY R, ARIA0SE R FEYLIR 5 d
if AL 8 -0 AT B S 3l LA v 1% B s 0 2 9 1
BB, 2B T H AR AL 09 RE VA 5 s 7EDLAR
10 d i . A8 2 223 FHILPA b 8 g 1D 18 A g R ; 72
YUER 16 d i, B s LA A% g G Fn a1 & i 2 i
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MFE 1 A1, S10 A1 S15 20 76 45 LR K &
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T R AER G 20 d 1 15d )5, 5 SO 4G R
5. SI6 ATEST ARV Z i F b
JULP v B A 5 5 A P SR T S B 3 L R
EEAKERES] SO 4K e 20d, ik
GEILFR AL S LR s 2h I A ) o A 28 Y
SYUERER BEAT 56, i1 HAEYR R B R b, AR
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The variations on innate immune activity and muscular composition of
Japanese sea perch. Lateolabrax japonicus .
experienced starvation and refeeding

LOU Bao, SHI Hui-lai. MAO Guo-min. LUO Ji-an, ZHENG Dai-ming
(Marine and Fishery Research Institute of Zhejiang Ocean University . Zhejiang Marine Fisheries
Research Institute . Zhoushan 316100, China)

Abstract: The variations on muscle composition and innate immunity of the Japanese sea perch,
Lateolabrax japonicus, which experienced starvation and refeeding were studied in this paper. Four
treatments were designed, S0 group was treated as control for normal feeding during the experiment
phase. S5, S10 and S15 groups were fasted for 5d, 10 d and 15 d respectively and then refed as normal
as the control. Fish were sampled every 5 days from the control group, or at the end of starvation and
every b days during the refeeding phase from the experiment groups for assays on muscle composition
and innate immunity, The results indicate that there are significant effects of starvation on muscle
compostion. Compared to that of the control. the fish from S10 group have a significantly lower lipid
content and the fish from S15 have significantly lower lipid and protein contents while higher moisture
in muscle at the end of starvation. It is suggested that lipid prior to protein in muscle is used as an
energy source during starvation for Japanese sea perch. During the refeeding phase. the muscular lipid
content of the fish from S10 group and S15 group continued to decrease to some extent then increase to
the control level. While the muscular protein content of the fish from S15 increased as refeeding
begun. It is suggested that the Japanese sea perch which experienced starvation restore protein prior
to lipid in muscle during refeeding. The fish from S15 group have a significantly lower protein
concentration in serum at the end of starvation. Compared to that of control. there is no significant
variations on lysozyme activities in serum, spleen and head kidney of the fish from S5 group. After 10
d refeeding. the fish from S10 group have a compensatory increment of lysozyme activity in head
kidney. The phagocytosis activities decrease after the fish experienced starvation. The fish from S5
group have a compensatory increment of phagocytosis activities after 15 d refeeding while the fish from
S10 group and S15 group do not display the comensatory increment of phagocytosis activitis, It is
therefor suggested that starvation and refeeding also affect the innate immunity of Japanese sea perch
and a resonable starvation regimen will improve the innate immunity of the fish.

Key words: Lateolabrax japonicus; starvation; refeeding; muscle composition; innate immunity



