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The purpose of this study was to obtain reference data of parameters for hematological health diagnosis in
marine fish and also evaluate application of veterinary chemistry analyzer used to those blood tests. 

A blood profile of total 522 fish for black rockfish (Sebastes schlegeli), red seabream (Pagrus major),
rock bream (Oplegnathus fasciatu) and black seabream (Acanthopagrus schlegeli) cultured in mari-floating
netcage of Gyeongnam province was determined by hematocrit (Ht), hemoglobin (Hb) and blood chemistry
tests (total protein, albumin, alkaline phosphatase, blood urea nitrogen, lactate dehydrogenase, triglyceride,
total cholesterol, creatinine, aspartate aminotransferase, alanine aminotransferase, glucose). Ht was mea-
sured by microhematocrit method. Hb and plasma chemistry were analysed by establishing baseline ranges
for a dry chemical system of FUJI DRI-CHEM 3000. Actually recorded values of Hb and plasma chemistry
by the analyzer were notably outside from the minimum and/or maximum of the established reference
value. Albumin and alanine aminotransferase were not detectable in the range of 68~66%. Lactate dehydro-
genase, total protein, alkaline phosphatase and glucose were not detectable in the range of 42~21%. Total
cholesterol, aspartate aminotransferase, triglyceride, hemoglobin and creatinine were not detectable in the
range of 18~3%. However, the values of blood urea nitrogen were below the detectable limits of the analyz-
er.
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(10 13 ) , 5 6 (17

19 ) , 7 9 (21

24 ) , 10 11 (19

17 )

. 9 12 14

10

. 

1 mL 

. 

(Ht) (Hb)

. 3,000 rpm (4 ), 15

(-80

) 3 . 

Ht microhematocrit , Hb

(total protein), (albumin),

(alkaline phosphatase), 

(blood urea nitrogen), (lac-

tate dehydrogenase), (triglyceride), 

(total cholesterol), (creati-

nine), aspartate aminotrans-

ferase (AST/GOT) alanine aminotransferase

(ALT/GPT), (glucose) 11

(dry chemical sys-

tem) FUJI DRI-CHEM 3000

(FUJI PHOTO FILM Co., Japan) . 

one-way ANOVA-test

, Duncan's multiple range

test (P 0.05) .

Table 1. Body weight, whole length and the sampled number of marine fish cultured in floating netcage located in Gyeong-
nam

Black rockfish Red seabream Rock bream Black seabream

Sample date Body Whole Body Whole Body Whole Body Whole 

2003 weight length No. weight length No. weight length No. weight length No.

(g) (cm) (g) (cm) (g) (cm) (g) (cm)

Total 245 129 92 56

Feb.-April
15-75 8-19 39 45-123 15-19 40

115-400 20-28 17 520-860 20-36 11
52-179 14-20 42 27-148 12-21 29

May-June
34-100 14-19 14

235-445 20-30 40
70-150 16-21 34 90-165 18-21 30 108-200 21-23 27

July-Aug. 119-270 19-27 106 100-485 23-30 30 150-200 18-22 20 NT NT NT

Oct.-Nov. 150-430 23-31 29 650-710 35-40 14 NT NT NT NT NT NT

Feb.-April, 10 -13 ; May-June, 17 -19 ; July-Aug., 21 -24 ; Oct.-Nov., 18 -19 ; NT, not tested.
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Hb Ht   

4

Hb Ht

Table 2 , 

, 

. , 9

NT (not tested)” . 

Hb 7.7 1.1 5.4

0.5 g/dL, Ht 33 12 21 7.9%

(P>0.05). 2 4

(Hb 4.9 1.1 g/dL, Ht 18 7%) 5 6

(Hb 7.1 1.6 g/dL, Ht 40 15%), 7 8 (Hb 8.8

1.6 g/dL, Ht 44 5%), 10 (Hb 9.8 1.4 g/dL,

Ht 46 4%) (P 0.05). 

2 4 (Hb 7.7 1.8 g/dL, Ht 24 7%) 5 6

(5.5 0.9 g/dL, Ht 22 3.2%) 7 8

(Hb 11.3 2.2 g/dL, Ht 44 9%)

(P 0.05). , Hb 2 4 (6.6

1.5 g/dL) 5 6 (7.9 0.1 g/dL)

(P>0.05), Ht 2 4 (20

5.6%) 5 6 (34 6%)

(P 0.05). Hb Ht

. 

Hb , 2 4 (7.2 1.6 g/dL)

(7.7 1.8 g/dL) (4.9 1.1

g/dL) (P 0.05), 

(6.6 1.5 g/dL)

(P>0.05). 5 6 5.5

0.9 7.9 0.1 g/dL

(P>0.05). 7 8

(7.7 1.1 g/dL) (8.8 1.6 g/dL)

(11.3 2.2 g/dL) (P

0.05), 10 (5.4 0.5 g/dL)

(9.8 1.4 g/dL) (P

0.05). 

Ht , 2 4 (33 1.2%)

(18 7%), (24 7%) 

(20 5.6%) (P 0.05),

5 6 22 3 40 15%

(P>0.05). 7 8 (32 5.8%)

Table 2. Hemoglobin and hematocrit parameters of marine fish cultured in floating netcage located in Gyeongnam

Parameter
Sample date Black Red 

Rock bream
Black 

(2003) rockfish seabream seabream

Feb.-April 7.2 1.6a a4.9 1.1b a7.7 1.8a 6.6 1.5ab

Hemoglobin May-June 6.9 1.5 b7.1 1.6 a5.5 0.9 7.9 0.1

(g/dL) July-Aug. 7.7 1.1a b8.8 1.6a b11.3 2.2b NT

Oct.-Nov. 5.4 0.5a b9.8 1.4b NT NT

Feb.-April 33 12a a18 7b a24 7b a20 5.6b

Hematocrit May-June 32 10a b40 15a a22 3.2ab b34 6a

(%) July-Aug. 32 5.8a b44 5b b44 9b NT

Oct.-Nov. 21 7.9a b46 4b NT NT

Feb.-April, 10 -13 ; May-June, 17 -19 ; July-Aug., 21 -24 ; Oct.-Nov., 18 -19 ; NT, not tested. Superscript
letters on the left row are significant different among the sample date of each species at p<0.05 and superscript letters on the
right row are significant different among fish species of each sample date at p<0.05.
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(44 5%) (44 9%)

(P 0.05), 10 (21

7.9%) (46 4%)

(P 0.05). 

4

11

Table 3 , 

Table 2

.

(19 4 26.7 7

mg/dL), (18 3 55 22 mg/dL), (15.5

7.8 51 19 mg/dL), (57 66 117

53 mg/dL)

(P>0.05). 

2 4 (26.7 7 mg/dL), 

(47 48 mg/dL) (37 23 mg/dL)

(P>0.05), (117

53 mg/dL) (P<0.05). 

5 6 (15.5 7.8 57 66 mg/dL), 7 8

(21 15 55 22 mg/dL), 10 (18 3 19

4 mg/dL)

(P>0.05).

2 4 (254 100 mg/dL) 5 6

(214 84 mg/dL) 10 (41 25

mg/dL) (P<0.05), 

7 8 (139 83 mg/dL)

(P>0.05). 

58 21 163 49 mg/dL

(P>0.05). 2 4

(165 76 mg/dL) 5 6 (98 29 mg/dL)

7 8 (273 86 mg/dL)

(P<0.05). 2 4 (122 65

mg/dL) 5 6 (121 50 mg/dL)

(P>0.05). 

2 4 (254 100 mg/dL)

(69 46 mg/dL), (165 76 mg/dL),

(122 65 mg/dL)

(P<0.05). 5 6 (214 84 mg/dL)

(58 21 mg/dL) (98 29

mg/dL) (P<0.05), 

(121 50 mg/dL)

(P>0.05). 7 8 (139 83

mg/dL) (163 49 mg/dL)

(273 86 mg/dL) (P<0.05),

10 (41 25 mg/dL)

(103 7 mg/dL) (P<0.05). 

(124 65 328

78 mg/dL), (103 29 180 40 mg/dL), 

(253 84 330 2 mg/dL)

(P>0.05). 2 4

(124 80 mg/dL) 5 6 (203 93

mg/dL), 7 8 (400 46 mg/dL), 10 (379 21

mg/dL) (P<0.05). 

2 4 (205 75 mg/dL) 

(253 84 mg/dL) (124 80

mg/dL) (103 29 mg/dL)

(P<0.05). 5 6 145

74 330 2 mg/dL

(P>0.05), 7 8 (328

78 mg/dL) (400 46 mg/dL)

(182 40 mg/dL)

(P<0.05). 10 (124 65

mg/dL) (379 21 mg/dL)

(P<0.05). 

(1.1 1.3 0.3

g/dL), (1.2 0.2 1.4 0.6 g/dL) 

(1.0 0.1 1.1 0.1 g/dL)

(P>0.05), 2 4 (1.1 0.1 g/dL)

7 8 (1.5 0.2 g/dL)

(P<0.05). , 10 , 5 6
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Table 3. Plasma chemistry parameters of marine fish cultured in floating netcage located in Gyeongnam

Plasma chemistry
Sample date

Black rockfish Red seabream Rock bream Black seabream
(2003)

Feb.-April 26 7a 47 48a 37 23a 117 53b

Glucose (GLU, mg/dL)
May-June 21 6 43 21 15.5 7.8 57 66
July-Aug. 21 15 55 22 51 19 NT 
Oct.-Nov. 19 4 18 3 NT NT
Feb.-April a254 100a a69 46b a165 76c 122 65c

Triglyceride (TG, mg/dL)
May-June a214 84a a58 21b a98 29b 121 50ab

July-Aug. ab139 83a ab163 49a b273 86b NT
Oct.-Nov. b41 25a a103 7b NT NT
Feb.-April a205 75a a124 80b a103 29b 253 84a

Total cholesterol May-June a293 117a b203 93a a145 74ab 330 2a

(TCHO, mg/dL) July-Aug. a328 78a c400 46b ab182 40c NT
Oct.-Nov. ab124 65a c379 21b NT NT
Feb.-April 1.1 0.1 1.4 0.6 a1.1 0.1 1.0 0.1

Albumin (ALB, g/dL)
May-June 1.3 0.3 1.3 0.3 <1.0 1.1 0.1
July-Aug. 1.1 0a 1.2 0.2a b1.5 0.2b NT
Oct.-Nov. <1.0 1.3 0.3 NT NT
Feb.-April 4.2 1.4a a2.6 0.6b a2.3 0.3b a2.4 0.3b

Total protein (TP, g/dL)
May-June 4.1 0.9a b3.9 0.8a a2.7 0.5b b4.1 0.8ab

July-Aug. 4.0 0.5a c4.9 0.4b b4.8 0.6b NT
Oct.-Nov. <2.0 c5.0 1.1 NT NT
Feb.-April 32 20 114 121 175 274 244 265

Aspartate aminotransferase May-June 38 27a 102 94a 24 12ab 71 81a

(AST/GOT, U/L) July-Aug. 16 4a 43 19b 36 17ab NT
Oct.-Nov. 23 11a 102 64b NT NT
Feb.-April 24 11a 36 28a 135 133b 91 74ab

Alanine aminotransferase May-June 12 3 13 3 11.0 1.4 31 29
(ALT/GPT, U/L) July-Aug. <10 15 4 <10 NT

Oct.-Nov. 22 16.3 18 7 NT NT
Feb.-April a75 23a 229 181a 1620 752b 111 68a

Alkaline phosphatase May-June ab217 189a 132 61a 1680 689b 128 62a

(ALP, U/L) July-Aug. a108 38a 146 68a 1166 549b NT
Oct.-Nov. ab215 124 238 160 NT NT
Feb.-April 283 186 471 312 523 231 468 305

Lactate dehydrogenase May-June 371 302 296 269 307 233 510 552
(LDH, U/L) July-Aug. 114 41a 584 263b 401 247ab NT

Oct.-Nov. 271 270 661 310 NT NT
Feb.-April a0.3 0 0.3 0.1 0.3 0.1 a0.3 0.1

Creatinine (CRE, mg/dL)
May-June a0.5 0.3a 0.4 0.2a 0.3 0.1a b1.4 1.6b

July-Aug. a0.2 0.1 0.3 0.1 0.3 0.1 NT
Oct.-Nov. ab0.7 0.8 1.0 0.9 NT NT
Feb.-April a10.7 1.8a a8.9 1.6b a8.4 1.0b a8.8 1.9b

Blood urea nitrogen May-June b13.6 1.4 b14.2 3.4 b11.7 1.7 b15.2 10.1
(BUN, mg/dL) July-Aug. a9.8 0.6a c19.1 5.6b b12.1 1.4a NT

Oct.-Nov. ab11.7 1.6 ab12.2 0.8 NT NT

Feb.-April, 10 -13 ; May-June, 17 -19 July-Aug., 21 24 ; Oct.-Nov., 18 -19 ; NT, not tested. 
Superscript letters on the left row are significant different among the sample date of each species at p<0.05 and superscript
letters on the right row are significant different among fish species of each sample date at p<0.05.



259

<1.0 g/dL .

2 4 5 6 1.0

0.1 1.4 0.6 g/dL

(P>0.05), 7 8

(1.1 g/dL) (1.2 0.2 g/dL)

(1.5 0.2 g/dL) (P<0.05). 

2 4 7 8 4.0

0.5 4.2 1.4 g/dL

(P>0.05), 10

<2.0 g/dL . 2 4 (2.6

0.6 g/dL) 5 6 (3.9 0.8 g/dL), 7 8

(4.9 0.4 g/dL), 10 (5.0 1.1 g/dL)

(P<0.05). 2 4 (2.3 0.3

g/dL) 5 6 (2.7 0.5 g/dL) 7 8

(4.8 0.6 mg/dL) (P<0.05).

2 4 (2.4 0.3 g/dL) 5 6

(4.1 0.8 g/dL) (P<0.05).

2 4 (4.2 1.4 g/dL)

(2.6 0.6 g/dL), (2.3 0.3 g/dL) 

(2.4 0.3 g/dL)

(P<0.05). 5 6 (4.1 0.9 g/dL)

(3.9 0.8 g/dL) (2.7 0.5

g/dL) (P<0.05), 

(P>0.05). 7 8

(4.0 0.5 g/dL)

(4.9 0.4 g/dL) (4.8 0.6 g/dL)

(P<0.05). 

(16 4 38 27

U/L), (43 19 114 121 U/L), (24

12 175 274 U/L), (71 81 244 265

U/L) (P>0.05). 

2 4 (32 20 244 265

U/L), 5 6 (24 12 102 94 U/L)

(P>0.05). 7 8

(16 4 U/L) (43 19 U/L)

(P<0.05), (36

17 U/L) (P>0.05). 10

(23 11 U/L) (102

64 U/L) (P<0.05). 

(12 3~24 11

U/L), (13 3~36 28 U/L), (11 1.4

~135 133 U/L), (31 29~91 74 U/L)

(P>0.05). 7~8

<10 U/L

.

2 4 (24 11 U/L) 

(36 28 U/L) (135 133 U/L)

(P<0.05), (91

74 U/L) (P>0.05).

5 6 11 1.4 31 29 U/L

(P>0.05). 10

(22 16.3 U/L)

(18 7 U/L)

(P>0.05).

(75 23 217

189 U/L), (132 61 238 160 U/L), 

(1166 549 1680 689 U/L), (111

68 128 62 U/L)

(P>0.05), 

. 

2 4 (75 23 U/L), (229

181 U/L) (111 68 U/L)

(1620 752 U/L)

(P<0.05), 5 6 (217 189 U/L),

(132 61 U/L) (128 62 U/L)

(1680 689 U/L)

(P<0.05), 7 8 (108 38 U/L) 

(146 68 U/L) (1160 549

U/L) (P<0.05). 

.
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(114 41 371

302 U/L), (296 269 661 310 U/L), 

(307 233 523 231 U/L), (468

305 510 552 U/L)

(P>0.05). 

2 4 283 186 523

231 U/L , 5 6 296

269 510 552 U/L

(P>0.05). 7 8 (114

41 U/L) (584 263 U/L)

(P<0.05), (401 247

U/L) (P>0.05). 

(0.2 0.1 0.7 0.8

mg/dL), (0.3 0.1 0.1 0.9 mg/dL) 

(0.3 0.1 mg/dL)

(P>0.05), 2 4 (0.3

0.1 mg/dL) 5 6 (1.4 1.6 mg/dL)

(P<0.05). 

2 4 0.3 0.1 mg/dL

(P>0.05),

5 6 (0.5 0.3 mg/dL), 

(0.4 0.2 mg/dL) (0.3 0.1 mg/dL)

(1.4 1.6 mg/dL)

(P<0.05). 7 8 (0.2 0.1 0.3 0.1 mg/dL)

10 (0.7 0.8 1.0 0.9 mg/dL)

(P>0.05).

2 4 (10.7 1.8 mg/dL) 7 8

(9.8 0.6 mg/dL) 5 6 (13.6 1.4

mg/dL) (P<0.05), 

10 (11.7 1.6 mg/dL)

(P>0.05). 2 4 (8.9 1.6 mg/dL)

5 6 (14.2 3.4 mg/dL) 7 8 (19.1

5.6 mg/dL) (P<0.05), 10

(12.2 0.8 mg/dL) 2 4 5 6

(P>0.05). 2 4

(8.4 1.0 mg/dL) 5 6 (11.7 1.7

mg/dL) 7 8 (12.1 1.4 mg/dL)

(P<0.05). 2 4 (8.8 1.9

mg/dL) 5 6 (15.2 10.1 mg/dL)

(P<0.05). 

, 

. 

2 4 (10.7 1.8 mg/dL)

(8.9 1.6 mg/dL), (8.4 1.0 mg/dL)

(8.8 1.9 mg/dL)

(P<0.05). 5 6 11.7

1.7 15.2 10.1 mg/dL

(P>0.05). 7 8 (9.8

0.6 mg/dL) (12.1 1.4 mg/dL)

(19.1 5.6 mg/dL)

(P<0.05). 10 (11.7 1.6 mg/dL)

(12.2 0.8 mg/dL)

(P>0.05). 

FUJI DRI-CHEM 3000 

522

Table 4 . ALT, LDH,

ALP, GLU, TCHO, AST

. ALB, TP, Hb, CRE

, TG

. 

BUN

. 

, ALB ALT 68% 66%

. LDH 42%

50% . , TP,

ALP, GLU, TCHO, AST, TG, Hb

27 10% . CRE 3%

.

(%) 3
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. 

20% (105 ) 

GLU, TCHO, AST (GOT), TG, Hb, CRE,

BUN, 40% (210 ) 

LDH, TP, ALP, 60% (315 ) 

ALB, ALT (GPT) . 

FUJI DRI-CHEM

3000 3500 

( ,

2002; , 2005; , 2005). 

( , 1995a,

1995b; , 1998; , 2002). 

Table 4. Application of indices of veterinary chemistry analyzer used in the present experiment for hematological parame-
ters (522 samples) 

Hematological
Reference range Actually recorded 

parameter
of the analyzer value of the analyzer

Min. Max. Min. Max.

Albumin (ALB, g/dL) 1.0 6.0 <1.0 1.8 68

Alanine aminotransferase
10 1000 <10 >1000 66

(ALT/GPT, U/L)

Lactate dehydrogenase 
50 900 <50 >900 42

(LDH, U/L)

Total protein (TP, g/dL) 2.0 11.0 <2.0 6.1 27

Alkaline phosphatase 
50 3500 <50 >3000 27

(ALP, U/L)

Glucose (GLU, mg/dL) 10 600 <10 >600 21

Total cholesterol 
50 450 <50 >450 18

(TCHO, mg/dL)

Aspartate aminotransferase
10 1000 <10 >1000 14

(AST/GOT, U/L)

Triglyceride (TG, mg/dL) 10 500 14 >500 12

Hemoglobin (Hb, g/dL) 4 20 <4.0 13.7 10

Creatinine (CRE, mg/dL) 0.2 16 <0.2 1.2 3

Blood urea nitrogen
5 140 7.4 22.7 0

(BUN, mg/dL)

Detectable rate of min.
and/or max. in actually
recorded value of the
analyzer (%)

Min., minimum; Max., maximum.
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