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(L BRRFARTER, BBEEREATPEIRESRMELERLESE, HE JE] 361021,
2. BITREEEER, BITRERHRAGTEDIR S, B2 BT 361005)

RE:AARAFERL T O BRRECELANE, AT IEREAEE FHERARLAE
EREHRE. WEAE2DRAAEFAR KL LB e af DR HREHE
BETH, TAEARE 22, HEREFZR(P<0.01), ERATELEEETAN
(12.8 +3.95) g/L,xt B4l 4 % (19.4+4.33) o/L ik EF R HuiZ Kk OB EHHE
EFAEA(P<0.01), ATIHEATHEH Y (37 £5.11) TU/L, 3t B 41 % (28 £5.54) U/
Ly a2 amh(164+47.19) IU/L, R4 H (117 +21.84) IU/L, W ER B HF £ R
(P<0.01), HRERHH WENPFRERAL TR TEAHAEERTHELALFNE,
GRAAFEHEALXE HFERFEARERERURFL, #EARFTIERA, L F
EAELEaRER F. FERREARFRESL, hFHRARNETUEN AT 2%

2 B ILHEDR MW R RN

REBIR AR % K IE, R R A AR

hESHKS.Q592.1; $941.42

KW & ( Pseudosciaena crocea Richardson) 2
REGRMEKEFaET—, TPk, KM
FRE AR MV AR K R R,
[BREE TR K, B L et 5% B 2250
B RE, LHREIGHE R INE (Vibrio harveyi) ¥4,
R BME R AT ERE R, BN
FATve g RIE A B ST BEmi Y,
X AL B B e IR T e R A bR
FREOIE FIRF S MBS IF BRI e
LI R A I P A A BT, % 2 1
e REmAEHEHNMBEENREARNRE, A
B AR ASNE A ME P RES RESH
=08 MAE AN AR & 3EfT T IGE, F6t
FIEEENRERIEE, REAKALRE
T R I A AR AR A ZE4L, LLBIXE R AR
R BFEPLHE EAEA R NR, F AT

U8 H H3 : 2009-10-22

{&E1 A #:2009-12-17

EAERIRAS A

TREE P A9 [ S W R SR AR R
1 eSS Tk

1.1 MERME

SEABRARA, el HRMMEHAER
Bk, 4% F B 168 rRNA FH|HH
BE N RIE, RETASLRE -80
CHBKEKSE,
1.2 AR REIE

THRETESET NS, BIEEHEY 350 ~450
g MR HA 200 8,4 2 HE R THEM, §
#1100 BB, RHEAK LK, M2 K, K24 ~25
T, 8% 1 HERWEARTE, RBEERERN
F2%NaCl §) LB IS5 A ,27 CTEF 14,
0.85 % Y JCEE - FEL K B % 8 x 107 CFU/mL
fH. BEEHaRRG, SRELEEEH

HER B : B AR R ARI A R R (Z006AAT10A405) | B A H RBLFEES T E (40976096 ) BEE R AT REEAS
R LEEALRE (FRAF) Ee  BRAFBELHSFNHE
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RERR 0.2 mL W3 B EURER ), BRI S
0.2 mL KA ER K, BUE BRI AE A B 4
8 TORARERF i, BEA T 0L -4 % I 395 A 4k -0
TEFRIIAE .

1.3 mEEEEFRIE

REATIRER 3 dJ5, 2 HE 10 B
.5 10 BA MAE R 054, B R KU, B
A2 mL %5 0.5 mL 3. 8% MR BR 4 6k
AT EYRm 1 BAMH &,

41 2 jf, ( erythrocyte blood cell, RBC) i #¢

0B B A P 27 4 B 9 B R (0. 089 % 1y
NaCD) #5200 £5, 3¢ 1 ¥4 F Neubarner 1573k 7
BRE TR E MR E g2
L ¥ 5 T 5 £1.40 e S A

& % i, (white blood cell, WBC) #+d&  |Al
PR BRI A R BRI 2SR B (2 % VKT
B +1% JpiH %) 8 20 4%, BY 1 ¥ 7F Neubarner if
Hinrm BE T L BE.

& b 5 K 3t # ( differential lencocyte count,
DLC) a2 f&pordesl " ik sk e
JES L £00 RO B 2 RN A T 2 ORI BE i, i
W 5 RARR 10 BAE, SRaRES Mg
h, ] Wright [RGB MKIR A, B EHE
FIRERE) 200 41 IR R EOE R B R AT S B9
R TR
L4 MEMEEFRSIELEENIE

e #ERARE S ERESRA
EE RS R, 3 000 r/min B0 30 min,
B Y5, vkAE 4 TRAE, LR,

d AR AR E el sSEha
X Beckman Lx20 fy il fE K #1405 BRI A
1% 575 H ( total protein, TP) \BRZE H ( globulin,
GLB) ., % 3 % & B8 ( aspartate aminotransferase ,
AST) ., % A % &, 8 ( alanine aminotransferase,
ALT) . S HE®E( total cholesterol, TC) . H M =Jg
{ triglyceride , TRIG ) . Ifi 5 ( blood glucose, GLU) .,
W B & B ( Lactate dehydrogenase, LDI ) |, £
(K) #1(Na) [ F(CL) 55(Ca) B5(P)FA4bTE
F+H.

1.5 HiEAbE

2HGARET SPSS 13. 0 4R fF40H
1.6 READFHEERRE

e R AT A A LB o BB A

A ARG K B A 3L B 4 24, A Bouin
R E, a8, Hxl Leica RM2128 £ Fr
e . PmEEZMAE (B3 ~5 pm), T Leica
AUTOSTAINER XL Ze a3 47 H. E Yufe, W
PR e E F o Leica DM 4500B B sh%45 & 18
HAGWE B,

vRARARANE AT FHBURRA
SRANLE N, B 2. 5% % R 1% 4R B
EEE, AEMIREE, U1 5 SRR A R
WE YL@, JEM 100CX I AR 488

2 R

2.1 KigER

MR S R R TR 100 B,
1R, A RARRHRERTEE,JE1-2 B,
W2R A5 BRARIM ERIE, %3 X, 28
KT DA TR 8 B, 80 % LI HEB KR
FUAER R AR R, W AR R, & E I K
BUTHIRYT , R AL SR, T A RS AL
Tt , B R AR AR AL, EE SR AR ST AL, R
FEBRE(E D) Bk, TR B
20 Bfa, WMixfRAHTHRIE, £5 3 Rk
BB

1 XEEELRERTEETREEREN)
Fig.1 Typical external signs of F. crocea challenged
with V. harveyi showing the skin ulcer(™.)

2.2 MERMAXMNKXEGNELDABEREN
=410

WA TR Y (8.94 £2.82) x10°
A R4 % (10.81 £4.04) x10° M(FE 1), 2
tHk, BERITEER. HABZTOH R
F(4.57 £0.28) x10* 4, S BR4A K (3.91 =
0.72) x 10* I, {H 75 8 Wk B 40 B o5 1 40 B
(55.02 +12.24)% , B E A THRERAH
24.10% =19.86% ,{BprH Bk 40 M. v e R 40

o AR A 2 R B & T FR(P <0.01), 515
W 13.4% +10.94% \11.82% +4.39% ,19.78% =+
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4%

2.11%, SR HBE 5 HI A 26. 5% +3. 64%

15.12% +11.15% .34.30% +19.32%,

2.3 mERMENKES nFENEFRERT
WASED REQ HHEE. S 8%

BETRP<0.01), WEBREKER. 52X

2 K.Cl 3 &R/, ZRHEFE(P<0.01),
LRI, e SRR B TR, 5 B
n,ZFBH(P<0.05) . WANILERLSE. 9
FEBRTETHMANE, RAERITEER (X
2),

T ESTEEH KRG R SRR S5 i R E I
Tab.1 The variation of hematocyte numbers in peripheral blood of P. crocea after being

injected with saline solution or V. harveyi mean * SD
W H HRA b Nz p
measurement healthy fish challenged fish
5 -
LU AR (10 ind/ml.) 10.81 + 4.04 8.94 £2.82 ERABE
erythrocyte count no significance
y -
FAF(10° ind/mL) 3.9120.72 4.57+0.28
lenkocyte count
B die monocyte count 26.5+3.64 13.4 £10.9%4 P<0.01
. HE M tymphocyte count 24.10£19.86 55.02£12.24 P<0.01
DARHE e
lenkocyte count ” 15.12£11.15 11.8214.39 P<0.01
neutrophilic granulocyte count
I #4AM thrombocyte count 34.30 £19.32 19.78 £2. 11 F<0.01

F2 AHENRA BRERMFATIELENETRECRESE
Tab.2 Mean serum chemistry values for P. crecea collected from the controlled group and the challenged group

mean + SD
MEHA oyl W P
measurement healthy fish challenged fish
BEA(g/L) total protein 49.42 +4.33 42,81 +3.95 P <0.01
B (g/L.) globulin 29.01 £0.91 23.1211.16 P <0.01
B AFE B (IU/L) alanine aminotransferase 28.09+5.54 37.23+5.11 P<0.01
DR E B (1U/L) aspartate aminotransferase 117.34 £21.84 164.23 £47.19 P <001
JJIB FE{#¥ ( mmol/L) total cholesterol 3.87 £3.49 2.19 £10.96 P <0.01
H =8 (mmol/L) trighyceride 5.42+3.32 2.8510.91 P <0.01
I #F ( mmel/L)blood ghicose 4.81x1.01 2.72x0.98 P<0.01
ERADE
¥ B2 % & B (IU/L) lactate dehydrogenase 566.21 +101.23 575.12x271. 17 no significance
#1 ( mmol/L)K 5.59+0.45 7.42+1.24 P<0.01
ERAEE
#4( mmol/L) Na 160.13 £16.52 155.35+5.75 no significance
#H (mmol/L)C1 139.15+17.13 152 +7.98 P <0.01
$E (mmol/L) Ca 2.32+0.18 2.77x0.27 P <0.01
B ( mmol/L) P 3.82+0.76 4.040.35 il

no significance

2.4 LB FHERRBRAARETN

*B KEAEMEH LSRR AR, K
BN O, S TOR R SRR — B IR
o, LBLEFLE RN, BT RRRHKE
HLAR. R PR AR B0 A0 L A e R
BN HE, A E O MmME, EEARALE
ML IE R (ERE-1) o BB R INR G,
KABLEFHAN RS =0, BVE LA

HEFUZE AL, AR A B2 , A M TR BR AT, 2
R i BB . TR E/NVE L B |
WoE, RE T B/ hERE(ER-2) .

fREERS B A 3R B B TS P A& 4 B v 4
B VB VBB R AL S 0 MBS S M T oA (T R -
3)o BRATEARLT AR IRE /LR RE
R, A=A, DRI R I S R
JRALRENG, A (B RR-4) o
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FERE AR R A AT B At Aty o 41 i
REBHN , BRI A A 4 e, 40 gk
FEAA T M Ry 18], BRAG /) , A 4 G Ha R
EHES(ER-5) . BIERKHE TR0 T4
4 V2 I R SR A ) B OH iR, R RS
AL, B N R A | S N I AT iRk R IR
FE(ERR-6) o

Al R B A P A A A ) o 25 A R A P T
W, A S A R A IE R B A (BIRR-7) o i f 4
Hu N HE I 22, P EH A AR R 2 RNAE
A BETR L BB RN 22, Rl IR Bl A R (I AR-8) o
3 i
3.1 RERMEMNAREAMNIRFHE

WG 4E R IRE (V. harveyi) SREATIR A 22 FREA M
£UBORE™ T, B BW RN AT Y, AT
FHESIY) (U AF) FIEEHESh Y (Infa) R — K
%$[3,l3] A E LY 65 ( Lates calcarifer Bloch) |
5 ( Lateolabrax  japonicus ) . 75 85 ( Lateolubrax
maculatus) 11 4 B ( Epinephelus coivides) . 5
i ( Serivla dumerili) % ¥ KM 3T K E it
SR N 14 e A N DA =0 o
KB, 7 bR O IR AR RO E A IR AR ™, 3F
g PHRREIER RN REAFT A, ANTEREX
HARRRIES CRRE N B KA IR
FHRAEAI L, R 50 B B Bk BB ARk #E
G U SN R
3.2 MERIMEMNAEENFNDOHAELEERN
=40

EAAMAE AL BFERPT T LT
B, RENMPIFEOR R, A6 BR ST R A
BESBREAE T, Ko a4 i b2k
SRR A0 ) — b, £ 40 B9 3 vl A KB B R
JB(Cy) ZefE, ENREB A FMRE S
B 456 AL BETT IR0 R IR B B . 724
B AR, SRR AOMBE L ER RS
fif, R A B Y 38 98 & 4 B K B ( Edwardsiella
tarda) B E EST M BAT R BT HMES
LTHIRA RN T, SRR R, A
A0 Ff R O i E R T BB, Al U HA R o R A A
H T B, A 00 L R PR JE AR BT 2 R , 22
bSR3 A

TE e ot EG YR BRI B A A R A

FA, 5 H 0 I AR A AE I E A 5T LB HE S
A7 R A ST S, BB B e
™ .

TR B 4 MR 7 2K 9 AR S 8 R 240 e R
EEEREWER. HECAREEENS SR
G RE BN ) SR 4 T, £ 2 o B2 A R A
SE5HE S ARAE BB B SRS T 7 A A Y AP
MHERE T, 2R T REARE RS B4
HER/E Flo R0 08 R 3 R I B A4 B AR 3 B
(P <0.01) , 5o S5 25 41 ) o T KL 5 £ FHY 465
R, 0 v A 2 EC IR B AR Al LR RO A
HERRKFRT,

A A W 2 T S B B A0 R R A e 2
B, A WA R AR R 1 B R S B R R,
gy FESRAR B E Y e R E YRR, B
AR H BB HEA T BRAY AR TR 5 8, R B0 1y & 1
AEST , B D0 AR I R 4R I B2 SR W IR 1A
RASKFEEMN, BT ERE . ERRER
R BRI B] P9, X AR B R T 3 41 Y
HATE e E AR, (A A AT B A1 1G5, BB
LY H R A T8 2 A B A T Y BRI A R B
iR TR e I I Y S, Y A D K B 2 A W
WG, 2 T AR, SRERIEREE, X
T SN M S AN A AR i B A R B T
W, Dalmo %511 g B 40 L A0 b 41 R B 30 B
M S B TR S X M AT S ST A
HERERER X, X5 X E 448 ( Cyprinus
carpiv var. singuonensis ) . Y € ( Oncorhynchus
mykiss) SRUBTEE A,

MR AT R 8 285 1 b BT B AR T B 4
ffg, A0 T FL2E Y /D . B R A N BT
MRS E T M, S50 2R a8 B I0 00 R il
K. MIBINHE (Vibrio enguillarum) F1Wg KB
HE (Aeromonas hydrophila ) B3y ¥48 ( Muraenesox
cinereus) Jri , WL4€ 3 Il 42 210 Ml 4% SR % 40 B 7 g TR
%1, BT Bt R U £ R I o oA 4 A
BEETHENEA.,

TERR G 4 TGN /T, T B ARl A 41 40 i
W/ A B A T AR v L X U Y S
R EREN P B R E TR HE
e, ERRE NN BESR R R T EERF
Ho
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3.3 MRERIMEXNAEEOFELISERAT. X
528 B By R M
AR AR B R R T AL R, T LR 2 2
R AL FRABR T —, FERAES
HEORMEBEZEG I, FHARZHERERAMR
EEETH RS AREEREE", %
B ) A TR A 4 FG Y ] R K A
FFFRR & 11 BE ., you f I R 240 i R T AR AR B AR
FFF4H Rm ek o 4 | P o Y 5 4t Bt A e, P ATE 32401,
BT AT R BRE , AT AL R A T R AR,
Fit, mamnE B REASEBERMK, B
RGN FES, T B T AR ZRNEAS
A BORERAR , AT REZ B E M RIF T8, X
SRR KA ZR I, B HRRAA L.
Bl TIHEEAKFEZREFAREM, L
WEYS ARRE AERNS S REamn s
BN X RARFTH LI, Mk H
2NN 1210 B9 IMIE T LN TR I B
REABAL, 1 NEASTEBA S PIE
Fr e T AR b — SRR, AR bR
AT REHE Y HERRRED
HREEME(ALT) HFEL M (AST) 2
JEFHG R TS "B . ALT AST X EHE
JH B ZETE BRI T a2 42b I 3 e 7 A 66 EL AR %o
852, /5 24 & A W dneT , A143 P9 ALT #1 AST
(o A AV T L XL 355 P 33 T T 194 3 MR T
Fio ABFITR A 1 B A 4 I B R S
ALT AST 58 i 23 jn, Z W a R RmEEY
YERR  FFREH SR, 5@ 3 e & B ik
T, SRk aB A “ TR BTt 3,
it M 75 RO H 9l = B8 (TRIG ) . JH & &
(TC)H & FHRERANERRBEFRARNIEM, H
FREARH WA E R RYUR I . TRIG F¥H
S R EY PR, GRS R TRIG £
ERE . MIE T TRIG 582810 B8R e ig
Wt —. o R KRaRaFbe
ZE R MBIR, A2 ]S B I emaR ,
R ME TRIG &8 T .
LERARMEESTE . ALBRRMERAE
3B 4, A RS NE R AERA B NERIE L Th
ek g R L B AR R T KNS
R A, S R RE T F M, FEART S
i K \Na Cl -5 2 p25b R T B/ ERAGIE of

HEWRThEER M, B BALEE B, Foh b 4L
B R B8R A5 | i £ I 7 4 5 Bt S PRI, R
A EREA 2 E TR R , [R5 R A A
M AL B, i s LB ™ x5
FIREME R Bz, BALRE AN A
—MELEE, EEEANER, EnhEER, 7
A I, A SR,

ARG B R R W K N R A
B EmREd ] &4 ARERRL, R AR T
PEE. TREH TR E RN AR, AR E DB
TR AR G 4 RN R B i 8 B TR
BIRHZ—

BRI E M (LDH) 5 B 5, EiRail
PARAZHRE" . A£EHHEHLT LDH 4
THEHHAYHK T, UHINARBATER
w, Aulrh KEfs LDH S &8 F R, i
B LAY R A A ISR BRI N SR
ARG, PR X 5 R AR S KR
R G AR5 o

PR BB A — BRI TE
Pho KEFNE MBS SR BFHE, LK
PRE GG R M R S, RRBEEL
A X BB R o

T S A4 P A S R P R 8 M T P A R
ESX R A BFENE R, 5N E 1210
JE LR R B P 2 SR AR (L, (500 e 4 (3
ROTE B R385 K B A R e B RE D T T A
BRI

B AT BERET PERE, 5
oA e, AREES VEFFR, AIERE RS
s, e LU, BAH B TR
K P8 W 4 IR 7 B BUR LR

SE LW
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Studies on blood chemistry indices and histopathology of
Pseudosciaena crocea artificially challenged with Vibrio harveyi

XU Xiao-jin'*, XU Bin*, WANG Jun’, SU Yong-quan’* , ZHANG Zhi-wen’, CHEN Xin
(1. The Key laboratory af Science and Technology for Aquaculture and Food Safety, Fisheries College,
Jimei University, Xiamen 361021, China;
2. Depariment of Oceanography, Insiitute of Subiropical Oceanography, Xiamen University, Xiamen 361005, China)

Abstract ; The pathogen Virio harveyi isolated from the focus of diseased Pseudoscinena crocen was infected
back to the healthy P. croceq artificially. The challenged fish indicated the typical ulcered syndrome. The
blood chemistry parameters were tested. The challenged fish indicated significantly ( P < 0. 01 ) lower
percentages of monocytes, polymorphonuclear neutrophil granulocytes( PMN) and thrombocytes but higher
percentages of leucocytes; it differed from the control fish. Significant decreases in total protein, globulin,
triacyl glycerol and blood glucoe concenirations were found in the challenged fish compared o the control
fish( P <0.01) ,with the total protein values at (12.8 +3.95) g/L and (19.4 +4.33) g/L, respectively.
Significant increases of alanine aminotransferase( ALT)and aspartate aminotransferase ( AST ) concentrations
were found in the challenged fish compared to the healthy fish( P <0.01). The concentrations of ALT and
AST were (37 £5.11) IU/L and (164 £47.19) IU/L in the challenged fish, while in the control fish they
were (28 £5.54) IU/L and (117 £21.84) IU/L. The results indicated liver and kidney damage, and
disturbances in hepatic and osmoregulatory function of P. crocen. Observations by histopathology showed that
head kidney and liver of the tested P, crocea were severely damaged and various denaturalization and
necrosis. Denaturalization and necrosis emerged in the epithelial cell of renal tubule under electronic
microscope. Fat was accumulated in the cytoplasm of hepatic cells. The serum chemistry parameter
determination was a good indicator of bacterial infection of the challenged fish.

Key words : Pseudosciaena crocea; Vibrio harveyi; blood chemistry indices; histopathology

Corresponding author; SU Yong-quan. B-mail ; ygsu @ xnmu. edu. cn
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B MRERIMENARELE FHRE( BEMSERSMARRENR)
LR AL EE; 2 R 8RB EAME B R MRIRTE B ARm o (%) 3. BRI AL B 5 A AR AT 4. REk B H
PSR (—) 5 5. B M TIEE; 6. pd T REESs () , ITaBRMFE AR 1) 5 7. (BB o o T 0 45 240 R 28 55 1A T Wi
8. AT A IERIREE (1) .

Plate Effect of V., harveyi on the head kidney and liver of P, crocea

( histopathological and electronic microscope section )
1. The structure of the head kidney of heathy P. erocea; 2. Epithelia of renal rubules of head kidney of diseased fish undergo degeneration,
necrosis and desquamation(™. ) ; 3. The structure of organelles in cells of the head kidney of heathy P. crocea were clear; 4. In the head
kidney of diseased fish cell organelles decreased( —) ; 5. The structure of the liver of heathy P. crocea; 6. Liver cells of diseased fish were
atrophy (™. ) ,necrotic and collapse( T }; 7. The structare of organelles in cells of the liver of heathy P. emcea were clear; 8. Livers of
diseased fish shows faity degeneration of hepatocyte( T ).



