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ABSTRACT Physiological and biochemical indices of blood from pond- and indoor tank-cul-
tured Japanese flounder Paralichthys olivaceus were analyzed and compared in the present stud-

y. Four groups of fish at different body weights from pond-culture (PSJF, pond-cultured small
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Japanese flounder group, and PBJF, pond-cultured big Japanese flounder group) and indoor
tank-cultured (ISJF,indoor tank-cultured small Japanese flounder group, and IBJF,indoor tank-
cultured big Japanese flounder group) were sampled respectively, then 5 blood physiological in-
dices and 13 serum biochemical indices were determined. Results revealed that the amount of
red blood cells (RBC) of PSJF and PBJF were significantly lower than that of ISJF and IBJF (P
<C0.05), and erythrocyte sedimentation rate (ESR), erythrocyte fragility (EOF), the amount
of white blood cells (WBC) , and lymphocyte proportion of leukocyte in blood were significantly
higher in pond-culture fish (P<C0.05). Besides, serum glucose(GLU), total protein(TP), al-
bumin(ALB), globulin (GLLO), creatinine (CREA), cholesterol (CHOL), triglyceride (TG)
concentrations and alkaline phosphatase (AKP) activity of PSJF and PBJF were significantly
higher than those in ISJF and IBJF (P<Z0.05). However, serum lactate dehydrogenase activity
of PSJF was significantly lower than ISJF (P<C0. 05). Statistical analysis revealed no significant
differences in serum chloride (Cl™) concentration, calcium (Ca®") concentration, alanine amin-
otransferase ( ALT) activity and aspartate aminotransferase ( AST) activity among all the
groups (P > 0. 05). The results showed that pond-cultured Japanese flounder may have lower
requirement for the respiratory metabolism than indoor tank-cultured Japanese flounder, where-
as serum immunity level and nutrition metabolism level may be higher. These results may pro-
vide basic information on management of pond-cultured and indoor tank-cultured Japanese floun-
der.
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F 8 Paralichthys olivaceus G FRA K A 4 5t H a1, J8 8 )2 H Pleuronectiformes., fif £ Bothidae,
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thVE 28, pH 7.7, WRNIRALAIE T . SE 00 AR B vk iE 2t AR BT BOR 2 3K
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376. 1442, 67, KUK A GFF P (AT 586. 554, 32 B o4 BRIE ¥ 1A S AU
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T 3 PR 157 1 7 391 AN 718 = L Y O R 11 R s U Dl 1R A B B = TS Bt (97 i | B 1 1 1L G i
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1.2.2 ik A F I AR 2

2T 4N B 1 CEOB) « HTEE I i A FHRE 1% NaCl 3% WA BE R AY 0. 426 ~0. 8 %6 (BB JE N 0. 05 %0) e & B i
B W F W T #E 2 h WS I 25 5L .
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TR R

R AR bR A I A2 7 ¥ < VR 1 CTP) ) a2 SR U4 IR 25 5 (1 88 (1 CALB) I 7 SR FH IR H M 4 025 3R AR
(GLOYI 2 R B R AR A A E A 855 7 (Ca 2 R 3 A B H B (MTB) 5 &5 7 (CD I 5 2R H i
FR R I [ EE (CHOL) W % 2R F§ GPO-POP 5 Hil =5 (TGO W 2 5k Fl GPO-POP 2 ; 4 45 B (GLU) Ml 7
K FH AL -1 E AR P s ILIF CCREAD I 2 SR 2l R JAFE 35 5 25 9 % S0l CALT) I 5 R F i [k 5 5 52
i U CAST) I 5 R A Gk 5 B P 9l 2 Tl C AP ) W) 7 SR Y 98 i 2R — 4k R I 2l )~ ik 5 2L IRR I &0l (LD HD
SE R FLIR 3 i 8h 4k

1.3 HiESITSH

B A PR AR 4R Ad A Excel 2003, 8085 3 A SE 8 HhrdE = RoR . IR FE 7298 (ANOVA)
Gt 225 8 EM . P<<0.05 M ER B E . Fit o Hrdi ] SPSS(16. 0 MiA) #4547 .

2 #XR

2.1 MikEBBHFRVNESER

2 1 A M s R 5 F 68 (PSJF A1 PBIF) 9 I 9 21 40 i 50 (RBO) & 2 1% T % N K U8 W 352 9 F 6F
(ISJF #1 IBJF) (P<20. 05) , 1fij 11 41 fL 44 & (WBCO) | 3% /5 T J5 & (P<C0. 05) ; PSJF Fl PBJF 1) £1 48 il 0 % %
(ESR) F21 41 ff ffe 1 (EOF) ¥ 18 2 15 T ISJF #l IBJF(P<C0. 05) ,

F 2 WoR T RN 4 R 2R A0 28 3R (DLC) 45 58, 4 Bl 40 M T 7 EE 9 2 9k 40 > il
e 40 i > BAZ A0 i > g v 0 i P PSTE AL PBIF L bk B 40 T 5 B 93 B 3 R T ISTE A IBJF
(P<<0.05),
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Table 1 Comparison of blood physiological indices in Japanese flounder from two culture modes
F& 45 Indices ISJF IBJF PSJF PBJF

ZI 415X Red blood cell(10°/mm?®) 4.11+0. 25 4.85+0.31" 3.2340.49¢ 3.47+0. 35¢
[ 40 2 %% White blood cell(10* /mm?) 4, 4340, 442 6.31+0. 847 18.42+2. 90" 15.94+0. 67"
714 W & 2%

1. 40 L e 0.124£0. 004" 0.10=£0. 034" 0.26£0.06" 0.31%£0.09"

Erythrocyte sedimentation rate(mm/h)

2140 ifs Pk Erythrocyte fragility
CFF B 1 e 8 X 58 i i e BE) / (06)

(0.58£0.035)* X

(0.4540.00)*

(0.58=£0.035)* X
(0.43£0.04)*

(0.7540.05)P X
(0.53£0.08)"

(0.76+£0.03)" X
(0.6240.03)¢

T« A —47 o BN ) B 08 28 5 1 35 (P<<0..05) .n=6. F &

Note: Different superscript letters in the same column indicate significant difference (P<C0.05), n=6, same in the following tables

®2 WHFEZFGTIENBHERS EXITHILER

Table 2 Comparison of differential leukocyte counts of Japanese flounder from two culture modes
H4ap 2 A Leukoceyte types( %) ISJF IBJF PSJF PBJF
1M 40 Thrombocyte 30.0+8. 42 32.0-£3.6° 19. 5410. 6* 28.4-+5.8°
W4 Lymphocyte 51.8+2.5° 55. 844, 2¢ 72.9+5. 6P 63.4+3.2b
YA Monocyte 15.042. 8 7.7H1.4P 6.6+4. 4° 6.6+3. 3P
E P4 Neutrophil 3.243.1¢ 4. 5+2, 0% 1.0£1, 2% 1.6+1.3b

2.2 mikEHIEHRNESER

M3 P 2 R T o3 &t bR W36 3. b I il S8 1 (CU O WREE A5 B 1 (Ca® ) ok B 76 W0 Fh 37 7 4% 1
T [ Ao A RS B S b 4 R e B M 25 5 (P >0, 05) L 1 PSJF A1 PBIF I h JLEF (CREA) | £ JH [ iz
(CHOL) \Hih =B (TG) &M (GLU W E S EA (TP W E A E A (ALB) HRE LI R BRE I (GLO) W E Yy
i 2% 85 F ISJF f1 IBJF(P<C0.05),

x3 FHFEZFHETIEOERSEEFHTLL

Table 3 Comparison of serum components content of Japanese flounder from two culture modes
F5 45 Indices ISJF IBJF PSJF PBJF
S B U )E Chloride concentration (mmol/L) 111.58+2.112 109, 3246, 78 118.1147. 71 116.5848. 06
455 7 Calcium concentration (mmol/L) 2.7740.15° 3.08+0. 31 3.50+0, 21 3.35+0.41°
WLIF# ¥ Creatinine concentration (pmol/L) 10. 5243, 34¢ 16.15+5. 67¢ 47.45+0. 68" 49.74411. 78"
A EU I Glucose concentration(mmol/L) 2.3240.78 2.5240. 414 5.094+1. 620 4.86+1.67"
JELBH [E sk BF - Cholesterol concentration(mmol/L) 8.94+3. 142 10.72+£2. 39 15.69+1.02° 15.70+0.51"
Hilh =EsHe J¥  Triglyceride concentration(mmol/L) 1.214+1. 062 2.50+1. 26% 15.14+3. 66" 14.04+5. 23>
RIEHWE Total protein concentration(g/L) 38.70£3. 14¢ 26.68+£1.87" 60.45+8.92¢ 49.94+4. 93¢
FIZE [ WA Albumin concentration(g/L) 10. 77+ 3. 642 10.49+2. 502 16.48+2.01° 17.72+1.91°
HREFWSE  Globulin concentration(g/L) 27.6244. 442 14.51£3. 61" 32,2242, 21° 43.98+9. 424

F 4 BoR TIMGE T 4 FhEEAYTE 1K Hoh A N 5 2 B (ALT) FA3 o 575 2 B CAST) 3 P 78 W Fh 3% 5 2% 1
T [ e 44 B BRAK 1) oF 8 b G B 3 PR 25 S (P>>0. 05) , PSJF Fil PBIF W8 s il (AKP) & B3 & T ISJF f
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IBJF(P<C0. 05) . Mi{¥ PSJF 1y FLER Bt SR (LDHD 36 1 B 3% 5 T ISJF(P<<0. 05)

R4 WHFEZFGETFEMEPEFTHFH L

Table 4 Comparison of serum enzyme activities of Japanese flounder from two culture modes

F8 45 Indices ISJF IBJF PSJF PBJF

BB RR A (U/L)

Alkaline phosphatase activity

69.5414. 1% 94.4417. 2¢ 179.049. 9% 170.5434. 0"

FLER M &M (U/L)

Lactate dehydrogenase activity

2 352.89+201.47¢ 2 231.474247.07> 1 755.96+434. 15" 1884.75+£137. 27

AR Al (U/L)

Aspartate aminotransferase activity

4.37+2.12¢ 6.5140.56° 4.6142.08" 4.1340. 66°

BN = (U/LD

Alanine aminatransferase activity

6.554-0. 95¢ 6.1840. 74¢ 6.5840.77¢ 4.80x1.67%

3 it

3.1 FWMFEZRGTAENMNRKRERERLRS T

I H ol i 4B 1 R S AR BRI RE B VA C (I ARTESF 20100 . 040 & 2 m] LA et A 9 44
X 48 B BB A8 B LA B I FERE /1. Collazos %5 (1998) N N M S M h L A BB N KRR L . A
b A BRI VS A 4R A2 BRI MR BR R T O R R TR I S A AT A M AR R A AR R, E N EE T T
0 2R 2T 20 A 5T BB L 21 40 40 i 5 0 2508 BB ) AR AE IEAH DCOC R (BRI AR 1999) , 55 /K BB v 75 e i Al £ 2%
MR RE JI A e 84 2005) 1 HL7E — & Y [l 9 B & 7K T i s () A58 1996) . ARiFsR =
PR 7K U8 b S B G O G 21 200 i R 3 s T M 3R O L 45 W R SR A LT R LI < 1) 5 N K TR it SR A B0
5 B B8 JE AT 388 1R o a8 AROTE AU A A T KR v i SRR T RE S R G AL 8 BT IR IR I 11 T oKL T B0AT 4 i B T
15 3 2 5 PN 7K T 77 B A B RS B A N A A A B 5 U 2 AR R 3G o 2 3 2 b T R |
T AT 40 ML 50 (3G T . A S AR BIF S v TR S B A% A T KRR I B 2T 40 B HICRR v 1 /N RS I BT X 5 R A
(2009) X 46 21 i fk Salvelinus malma 5T 45 5 AH— 350, 0T B8 A9 JE DR 78 28 0 W AR 1 75 22 32 i 1) 00
AR A TR B AR R AR SR i 8 D 2T 4 e % H R RE S BE R TH .

T 41 I A 556 38 1% 21 41 L 17 AR P 1) /N o 2 — T R S 118 028 S I » JH 2 B 0 A B e %) L i 1 P AT
RBIR A HE 1982) , AL AT iz W 3% 58 A 5 s 1) & A o 7™ R B - 9 B A 0 kA 9 E I 20 40 aft 19 4 B i
IR (Dexsauer et al. 19705 PRIRARSE  2000) . ASHE G rh it 58 572 58 2 6F 21 40 M 0 5 56 1 350 T 28 MUK I it 7%
A6, 0 BE S 5 B AT MBI R 2 O . 40 A M P S e 41 40 R R 9B Y R IR BT T 4 A s N L
WIXHIGS WAL I R (B H4F 2008) o AS RS v b 3% 37 5 28 6 1) 21 40 M B 1 b =8 o 5 PN K U il 77
B 2 B, 2% B T 3 100 0 40 JRL XTI 92 1 O KB S ARG /N T I 3 Tt 3 g K R B s PR A R K S TR S
T B 37 O OF R 3 IO 3k IR 150 L 21 200 VG T R A 2 s B e v T N K DR 5 B O O A L

P 200 1 ) 3 A P R DR AP AL A HC A 5 i 181 A 2% » 020 R0 B 3 52 3 A B ) I J g I JFE 1 4 M 4 o i 2
WAL PU TS 2007) . AHIEFE i 3 % 5 2 6 11 40 i 550t 03 = T N K U T 3R A 8 B b A i B
20 60 491 26 0 2 2 S L U T O T A0 M T o — & SR R R . PR T B TR i Y
FEFA I 6 g O AP LR SRR T A8 1 1K A W A= 2% o IV T 1 4 B S R ) R R e e A A
20 5 2 (T T AR A R R K A A B PN K R i 3 A O
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3.2 AMMFEKGTAENFTUERSSENLRSHT

375 85 2 2 45 200 R R PO R T AIRB 3 T R A R R - A ) I T (CBEAEAR S 2009) , ARWFS
BRI R T SR TR R BEEE R . FEIEFIENT AR AT LSS 0 o AR 5 A AR R
R a0 2577 o 5 H A b (B A X R

L 375 7 250 M e R0 vl =T ok 8 2 S W AR P sk K Ak 5 o AR R B 17 A KO 1 A A AR Gl 4
2009) . I K B AR IFIES B, 7T PR LU PR e i ME M B R A S AEAMBREN BREA
V5T B bk A0 5 A6 R 5% 40 B 4o 06 T B B R B BL AR B KT Fr . AR B R ol A A R (GLUD L MR H
(TP) .HEH (ALB) BRE H (GLO) (LK (CREA) B JHE BE(CHOL) L H i =5 (TG) & & % 7 Wids n, # %
TR b 3 55 5 A 6T g T [ R A RIS 2 P U S 3R T A B B4 455 R L AT 0 I b 3R R A O B AE K AR A 0 IR
05 AR 1 7K ST b B S 2 K R T SR A 2 [ O sl A 7 A O B R AR KO R =2 AN Kb
FE 77 T R AR Tt 4 5 3% 5 A5 P 40 A 2 SR A A

SR B CCHOL) AT Sk 58 A4 40 e 5 a5 20 A6 P 440 i 268 55 1% 2 g 4 118 18 28 B 1o AR i /K OF (B FE B8 48 2007)
AT 5% 45 5 26 U b 5 5% 5 8 A /K S B v L 1 A0 BB B CCHOL) AT LUK 7 5 26 38 28 Fn vk 38 3% A0 4 R4 1t
AR CIE  TRISE 1996) , jth 35 35 58 28 B 5 0 0 vo T R A DR O LA TR PR R 45 2 PN K Dl i 9 B O O B 2 270 T L
A AR L B R RS SHUARTE AT . WUEFSE WUBR A1 = . 15t 1A JIL DA 26 2340 fifk 0 B ik T e A 56 (R Ry K I
1982) , AHIFFE v i v S0 A5 B TR B R R B S 25 L B B I T R IE R 150 BH Tt 3 5% 5 6 il v LI
G R T KR b R A BT A 45 SR R B L 4 2 i ol Al R s G, AR B BIL A R T IR AR ST

ASAIF G T U355 A 2 B I R R R L R A R I [ AR R A i R 3 R A A AR KO TR
PN 7K Ul b 3% B A BF 235 45 A BIE 5 TP i T 2R BREE AR R B 45 S L D T BEAETE LA R PSR 1) Tt I 3R BE A BT 4T
20 R 5o /0, T R A T 4 A R TR L R T T AR T 2 5 20 i 2 B 1 4 A B R R AR 1 4R A
Xt A R i B HL A 1 ) B 8 KT o T AL AR B 24 R 3 P A8 1 1) B B KO AT RE TR R 2 W R B 5 W R &
B G AR 5 0 AR I AH DC I S B A AR B BIL i A R E— 2B R Y

3.3 AMFEFETIENFEETNOLRSHT

L 775 8 4 R T 20k ) sl ) 9 4% Bl 2 AR B b TS P IR S A R AR B B AR A REA SE (X ik
201D, ANECERE CALT) AT 55 G (AST) & T2 A7 A6 T 3l Wy ok U v i) 2 8 ) G 2k R e 2 il » 7
PUARE A B PR 2R (B ARV SF 20100 FRIEF SO0 o ILH P IE 0 5% 0 6 1 (B (R oL 55
2006) . Celik 45 (2006) BF 58 % B » 24 f0 AT IE A2 451 22 52 Wi L3 o AST AL ALT B35 . IS o 0 i 05 1 R
R B2 5 HOHAE AR B 3 W S 06 T ISR A 2 B Ak T i B A ROR A

A A A DAY P 0 R R IS T A S AR ) S 2 ISR o A S B P R FEAE T O A58 4F 20100 AT
FE Rt 38 S GE O G R Wl T T R N e T A K U SR AR OF B DT T B S KRR TR L SR
5 P L 78 1 2 S R it 3 BR AR P R SR B A A SR A AT

FLIR ML 0 e ik 2 15 20 i 5 b o I A o R T S LA R sE AU (U RIAE 1996) . 1L R 9 LDH
KR T A ML N B (PREILAE 2006) o ABIETE /AR E BEAK 1 25 P9 K 9 1 5% 58 58 6 I 3 LDH 3% 1 2 35 Tt
Yo IR BE A B TR AR F RS IF B D0 R s R 22 S L DU F B Y RE R A UK A A R FE AR SR O L AN [R]
8 AR R B B H AL A A 2

ASAIF 5 388 2o 1t 40 R A R I 3 A A A B A D T G Y 38 R G M A PN K U8 Tt 3R B OF B RE AT TOXE
o B 5 T b R BE 25 R B SF S R A LB SR A S G K T A AR R 25 L R T I R BT
AT REAE P I A I 2R AR T 2 K U b 3R B 2 B T A G 2 K F AE SR A BRI K S b e T S K R i 5 B
SF 0, Ry S B SR GE R T2 S T R AL BT R
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