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A B P FRIR O R Lateolubrax _iapom'rus)M*&Ef@ﬁiﬁ‘fﬁﬁ%ﬁfh, Tt ML B
M, SRER ORPOHRY. NAEAMNIHRLEINENR 2B 2 AN4AFGEE TR LH
MBS RN EYR L AN BRE LA IHEEENRE | BEFE MR, ULLAME AEE; L E
HVAMESMRESETIR B BT LR I ABFETHR; Hh= AnaBE RTINS AFREE
TENSHCOREEAIR I FRE LA, SR ERNSEKENE IS ENS A1 AR BETH. N
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BERAFHKARRATER EXEHAE
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IREH IS R R EENMEER, B
EMREXTBAEIRIATOT. Wi A0
AT YUARE MO AN GRE, H A&
BRRAMPR T EETEALESE AN R
MESRTEMARAENSEFE ", Waknm
BB R AR AN ERNE RMHET
BRRBRERES ERALEREESH,

HES L Lateolabrax japonicus )KL % %
WIRERRCHMED ), BEA MK LE T
A A e S R IRE . R E R A3
At T UVRRE T 00 I AR 3 A LS e 8
MR, BhESHEERNR LN RNERAHE &R
B AL T ILTOR SR D 00 4 B A 1LiEtT.

1 #HREAE
1.1 #¢

KRB 200 —09 20,

EETE. THNHEE FEEEEN 001029,
fEEW . REEO196s O, &, WL, 0, MR THHE £ 5F
EHA.

XERES 1005 - 8737(2002302 - 0133 - 05

HIE TEHEETHMMA, EK 28.5~31
cm, HRE 200~250 g, 110 B, #HEAEA I A
0.8mx1mx1 mKEFHE. KEAK, FAEKE
BC i A9 A T3 ik, 308 1,012 £0.002, K 12
~13C,pH7.0 h, TREH 4 A, HEAHE,
FRBE LR, AR EERERR B £
BlEEMESRERE B, RT3 HEE,
1.2 Ak
1.2.1 MEEREE FREASREMMLERH TN
AT, B BT,

U B RBC)  FET 0 R B 4k 200 45
R, Neubauer 3R,

1215 B (Hb) ; Sahlis &,

TR PRILEEFR(ESR) : Wintrobetule 3%,

LA FE B (HCT) « Wintrobewule 31,

AMFEME(EOD) A MR ARE K 0.20%
~0.48%(HEER 0.02% )M NoCL IR, & H
i &5 NaCl ¥ BEE R LRI R IR,
1.2.2 mEEdEs Hs5 ml &2 &K,
EMFEME. T4 CTHE2h &2 000 +/min
B, WENE, SRMNERR. FrEEiks
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TR M SPSS10.0 BEFA#ATEYFR
i, G FET B KHE SERR R ETIER
SRR R A% EL R 49,

: BRI

2.1 (RIS MR E R RN
hFEREN? e, KERERER, AL
ERAEEF, YU 0- 4 FAX MBS A S Rl R
ABEERHAREFEOLR, ERNE
MELO, M2 By aMmEEEEN
(3.06£0.35) < 10%/L, MK 2 FifG B EREE, TN
fRa BB R ESMEM 76.5%. NAFARRNE
EREAE, YU 4 RSN EEE 46.0%, YL

FEVURIT TR R A {40 40 f 3 o il 0, 1T L1
LAY A R A g, BT
MEFEN(41.25+3.7) %, TURERGTHEESE
B, R F e T O AR EAR
VA TESS 4 R B BREAS, RIEFEAT 80.6%, 41
FREBNEREGRTSaARKMNECEERT X
SRRSO R EAEOR P EASE
Mt X0 R SR A, IUIRE R TR
B NAEARIHRLEARCHES Y, X
FRARI T RES R T I 34 B Ak 0 A0 F RE, A LR
S RFERB LD, ST AT R, R A
HAENRA BRI R R A A S R A 4y
15 Ay — T AR R A

5| 7 1 40 - SR VR A 9 NaCl 33 RN o a1 20 B

F1 NEHEREWERLEERIERAKAE(0=3)

Table 1 Effects of starvation on the hematological indices of cultured Leteolabrax japomicus

SUREFIB)/ Week  Starvation preriod

T E lrem -
0 1 pl 3 4
RBC/{104.1.71y 3.0610.35° 2.95+0.23% 2.71=0.32% 2.49+0, 284 2 3=p 23
Hb/{g 100" Lmt™h) 9.8410.76 9.3620.80" 8.5+0.65" 6.71=0.61° 4.353+0.57
HCT/ % 41.25£3.77 38,13+ 3,48 36.6% 2,45 35.5-2, 0% 33 255377
EOR/ (g% ) 0.28+0.02° 0.3020.01° 0.30+6,02" .32 =0.02° 035 £ 0,029
ESR/{mm*2""+h™"} 1.440,42° 1.50+0,38 1.75=0.46% 2,190 65% 2 350,38

#.TEFR P RERERRE(P<0.05), FHE, Different superscripts show signficant difference (£ 0 05). The sume below.

BAMRGUE, EFRmLAL AR (EOB) ., —BXRK,
PR, REAMREER. XTIR
Xt EOB WU, RARRT TR0 R A AR RIS, XML
2 RBYE 78 Siturus meridionalis ) B W3 F00
PURZHIN EOBS "%, MYLIR 2 MR MBI Auguil-
la japonicus ) B EOB!", & Sruf 25 R IR T8,
MRS T, M I ETEB L0 T %, S EaH
AR T BE, ROIULI FT SR A A moh Rk, 40
MR A R MR A L, AT
HHLE T AERR, FRIURAT N AR TR DIRE =4
AHER,
2.2 YUERMFRIEL S M LA ISR I

LS o 78 85 0 o o A L A AR RO B DL R 2,
GREW RK G4 REMBIE BRI
BT M0 A b AR R 52 B IR B & R

HEERFLANMNLERY, BmEEND
BREM g HERTEEOEAFERNER. F
TR P LB e B R LA LU R R, 5B L AL T R

HEFEMEM 42.9%, WG LHERBE TREER
FEE HHEREENRT. ENRNFEALE
MEMHBEBOKLS, Hig kg E8
BRAER, FEMRFHARETRNLERE
EENBREN,

AR A EREA. AEANRER
AP, Al MEEA o b AR EBE B
MERERA, B REATIRERNEARBER,
AR, UK 15 o, ZEBBRATE, LB ARR
BEAHEEAR 1 AN 4 9L B3 RN52.3
/L, TASG 90 d AHE LT AT, ALy
FEG AN FEANTRERERYN LB BEH
FREAEIR | BEEEmn 2 FEFE
MR TEFH, L% 3 AT ERA, 1
4 Btk TR, TREVENARAMRED
ZW R0 36 BT AERA(Esor lucis lin-
naeuse) I BR 0. 568, M AR 7 8%k 0. 99, 8
(Cyprinus carpic}2. 103 R, B HEEN
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A FAEEMAR TR ATOREABEETE SEOEHETE.
FARERA, AT AR T RERE LERES

F£2 UURMFASEMAEEEEENEW0=3)

Tahle 2 Effects of starvation on the blood biochemical indices of cultuved Lateolabrax fapenicus

TLRET Al Week  Starvation period

WH ltem
0 1 2 3 4
M G/ {mmol 174 16.89+3,42° 7.25+0.88° 6.5720.69" 5.44=1 08" 5.36+1 81"
EEO TP/ (g 1™h 36.13=3.31%" 49.76+6.10° 45 98 + 6. 55" 30.63 +3.30° 27.82+£3. 30"
BEN AP/ (g™ 9.57+1.21% 13.71+1.26° 11.40£0,93" 6.20+0.55° 5.7320.56°
BEQ GP/ (g1 26.56=2 58% 36.05+5.10° 34.59+5.82° 24.43 + 2, 88% 22.09%2.73"
BHE L AP/GP 0.36+0. 04° 0.3820.04" 0.34 +0.05° 0.26+0.02% 0.26+0.01"
Hi=M TC/ (mmol+1.71} 2.45+ 0, 66" 2.00+0.59" 1.85+0.55® 1.14£0.18° 1.29+0. 44"
LA TC/ {mmel-1.7") .58+ 0, 63° §.2710.60° 7.94 £ 82° 5,870,550 5.42=0.55°
HREES ALT/ (U LD 34.00+£16.20°  23.40%0 40" 17,4049 37° 15.20£7.50° 2.60+5 68°
BRSBEE AST/(IU- LY 112,40 50.63"  63.80£22.95%  40.60223.29%  38.00£22.49%  21.40£8.447
BT AKP/ (1L 1Y 17.80+14 53 25.00£25.07 25.80+5.93 16.60 +6.42 13.60=5.98
AST/ALT 3.3310.10% 2.78+0.36° 22140 40° 2.48+0.47° 1.74%0. 26"
# K/ (mmol-L 1) 2,11+0.81 2.02£0.57 1.58+0. 60 1.75+0.38 2.33%0.70
i Na /(mmol-1. 1} 152.02 £ %.65° 149,58 +9,53° 156,222 66"  161.68+4.49° 171681413
£ Ca®' /{mmol-L 1) 2.23+0.27 2.59£0.09 2.62+0,43 2.44£0.07 2,62=0.19
& Mmmol-L D) 126.47 £5.20° 125.59+3.88" 125.28+£2.59% 140,23 +9. 42" 14883 £ 5 48"

®3 FEVEMREDELEEHEHBONEERSE

Table 3 Regression equnation of hematological and blovd biochemical indices of cultured Lateolzbrax japonicus

FHF RS Index of regression equations

me FEEY

Drem Equation type R d.f F 50 51 52 53
fTHRME R REC CUB 0.503 iy 12.16 3.0589 -0.0247  -0.1052 0.016 7
4T E 1T Hi QUA 0.902 i2 169,67 98211 -0.0846 -0.3107
mr &M Hb CUB 0.902 11 110. 06 9.8223% -0.0936 -0.3H45 -0.0010
i ESR CUB 0.412 11 8. 41 1444 L -0.190 9 0.2589 -0.03835
AEBEE CT CUB .430 11 939 04125 —D.044 4 00153 —-6.0023
THREEHE Lo CUB 0.644 11 21,75 0.278 4 00292  -0.0143 0.0025
i G CUB 0.856 11 41.64 16.732 % —13.484 5.2843  —0.6585
EETP CUB 0.790 11 26.28 58710 30,5929 -18.152 2.456 0
BHEITAP CUB 0.922 11 82.65 9.512 6 9.9568 ~-6.4583 0.9323
HEAuP CUB 0.689 11 15.52 26.358 5 20.634 0 -11.6%2 1.5633
1Rkt AP/GI CUB 0. 749 11 20.84 0.3589 0.0896  -0.083 1 0.013 0
=8 16 CUB 0. 490 11 6.73 2.4137 -0.08%1 —0.2414 0.047 8
R e cuB 0.803 1t 28.54 8.511 3 0.8771  -0.9631 D.136°5
HHEEM ALT cuB 0.424 11 5.15 34.048 6 - 14,340 39143 -0.4167
BER A AST CUB 0.595 11 10.27 112,826 -73.188 25,7429 -3.2833
BK” CUR 0.698 11 1621 33689 —1.1961 0.5329 -0.0833
B Na* CUB 0.622 11 11.50 151.620 -3.7402 36771 -0.3783
£l CUB 0.743 11 20.21 126,980 - 8,864 5 5.9494 -0.5842
e CUB 0.313 11 3.18 2.219 1 0.7258 -0.3866 0,057 5

FFamEN I R RERE, HIE TR ERA AR, SR AME NN,
FASBREEHRC, MERMANELFE  HEOFRIMRMERE T UREKCT, ME Y
HETWE, DER ARAHERTERA, % BOFRIMETIURAKTY, A LR &R
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BEF 48], iR B R 2 FEg RIS 11, A B7E
YU 2 BRI ReS R ST B, SRS h)
KT T M.

HEMakmE, AR PHEE T LEEF
F REOMAETHEY DERELIEM
FREFANIMET T NG FER A EE,
K'.Ca BREMAHELRE, MRV FAHBFAN
K HCa MEREHEEW, {1 Na M NEEH
Wi L AR e R 4 A BT B R A, R A M4
HCOMEDRERS K N2 — BT, A4
KRR, ENURRGTOETQ K WERET
TAB R, Q1 Na WERY B LN
X, HWERERA »=0.724, 2 =0.524. BEHIA
Jr, EE IR S E A BP0 C1 ) Na” R
4D R AL e AT, T ¢l B A B
FRE, YUK 2 A K- Nat ROl AEET
RS XA IR OK A Sl KA SRR Y AR
£ FA L BEFERT S-S 85.
2.3 FEYEmAERELIERTIERENE
R4

B 1.2 AR AR AR o BIHIL g ) i A
EIHZHT, HREE 3, WFES W[, BB 3 KER
R R AR HARERR(MAEANZRKE
B =R AEN REAHE), F A KT Fy o (85K
FENTFFyo KT Foos). FERTRAEEA LR
HETHE R IF P AEAN R &K, H0.922,
8 R, K 0313, MEAS R H0.902, B
AFAEA, HATFHUENE, 0T F a5
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Effects of starvation on hematological and blood biochemical indices in
cultured Lateolabrax japonicus

QIAN Yun xia', CHEN Hui-qun', SUN Jiang-fef’
(1. Oceanography and Fisheries Diepartment, Ningbo University, Ningho 315211, China;
2. No. | Hospital of Ningbe, Ningbo 315010, China)

Abstract: Different starvation periods were sct to examine the variation of hematological and blood hiochemical
indices in cultured Lateolabrax japonicus. The blood was sampled at days , 7, 14,21 and 28 of a 28-day starva-
tion pericd. The results show that the numbers of red cells, the hemoglobin content and the hacmatocrit of 1. .
Jjaponicus decrease after starvation of two weeks, two weeks and four weeks, respectively, while the erythrocyte
osmotic brittleness and the erythroeyre sedimentation rate increase after one and three weeks starvation, respec-
tively. The scrum giucose levels decrease sharply during the first week and then keep stable. The concentrations
of total protein, albumin and globin increase a little during the first two weeks of starvation, and decrease after
three weeks starvation. The contents of triglyceride cholesterol and the activities of ALT and AST decrease with
the starvation time going by, while the concentrations of Na' and Cl~ incresse, No differences are detected a-
mong the groups in K and Ca®" concentrations and AKP activity. Regressions are developed to simulate the re-
lationship between starvation time and each parameters that the highest coefficients of determination for all pa-
rameters are on cube regression equation, among which the coefficients of delermination of albumin and
hemoglobin are the highest,0.922 and 0.902, respectively. The hemoglobin content may be starvation indices
for assessment of L. japonicus for their easy detection.

Key words: Lateolabrax japonicus; starvation; blood; hematological indices; biochemical indices
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