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The purpose of this study was to obtain reference data of parameters for hematological health diagnosisin
marine fish and al so eval uate 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, akaline phosphatase, blood urea nitrogen, lactate dehydrogenase, triglyceride,
total cholesterol, creatinine, aspartate aminotransferase, aanine aminotransferase, glucose). Ht was mea-
sured by microhematocrit method. Hb and plasma chemistry were analysed by establishing baseline ranges
for adry chemical system of FUJ 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 vaues of blood urea nitrogen were bel ow the detectable limits of the analyz
er.

Key words : Hematology, Chemistry analyzer, Marine fish, Floating netcage
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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
Sampledate| Body | Whole Body | Whole Body | Whole Body | Whole
2003 weight | length | No. | weight | length | No. | weight | length | No. | weight | length | No.
@ | (cm ) (cm) @ | (cm) ) (cm)
Totd 245 129 92 56
1575 | 819 | 39 (45123 | 1519 | 40
Feb.-April 52-179 | 14-20 | 42 | 27-148 | 12-21 | 29
115400 20-28 | 17 |520-860| 20-36 | 11
34-100 | 14-19 | 14
May-Jdune 70-150 | 1621 | 34 | 90165 | 1821 | 30 |108-200| 21-23 | 27
235-445| 20-30 | 40
July-Aug. | 119-270| 19-27 | 106 |100-485| 23-30 | 30 |150-200| 1822 | 20 NT NT | NT
Oct.-Nov. |150-430| 23-31 | 29 |650-710| 3540 | 14 NT NT | NT | NT NT | NT

Feb.-April, 10°C-13°C; May-June, 17°C-19°C; duly-Aug., 21°C-24°C; Oct.-Nov., 18°C-19°C; NT, not tested.

(10°C~13C) S AFe7 2 AL, 59~69 (17
T~190)2 k712 B, 7¢9~94 (21C
~2UC)e THFLAR oI, 109~119 (19C
~17°0)2 eEAIIE Rl Sl 54
& 7HA Gk $ 99129 WS A4S
Bl wule] Sigo® Qs shTREelst o
2 wkeslo] 109 o)Fol Adels] kel A

|k 3]

SHAAL

Aol AR Aol vHE S &
3 Re] Foa a2l U3 F
A2 oF ImL A% A sle] F417] Sl A
2 29tk dlutel Ay e Fxb v
AAS ¥ ZAEHA vlo|aR2FHe FY3s)

Lol Bagh Fol] dd= gRbslo] SA|
SrlEEA (H) 2 s|2Feng (Hh)S
stk v« el 3,000 rpm (4°C), 158-7F
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o ¥ BAS AN A WE ] Bk (80

C) 3 F3Y ool B ZH s
Ht= microhematocrit 3. 2 &4 5133, Hb =
H]E3 Fh (totd protein), Y% (dbumin),
ke F2vlEbA| (dkdine phosphatase), 2.4
24 (blood urea nitrogen), ZAFERFEAS 4 (lac-
tate dehydrogenase), ==/d x4} (triglyceride), &=
| 2~ElZ (tota cholesterol), =& o}E]d (creati-
ning), Egt2olu| LAl aspartate aminotrans-
ferase (AST/GOT) %! aanine aminotransferase
(ALT/GPT), X% (glucose) 5 1170 S43}st
R Aol &S 714 (dry chemicd sys
tem) Aslst B2l FUJ DRI-CHEM 3000
(FUJ PHOTOFILM Co., Japan) & ]33] ok
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AAAR 22t EASATE S, B1E Do) 9
2 olFo] AWY & YA AR FHE

“NT (not tested)” 2}a7. UER ATk

ZAP1ZHS B8 Z29Ee> Hb 7.7 £1.1~54
+05g/dL, Ht 33+12~21 +7.9%°] HS = <]
¢l zpolz} @ik (P>0.05). FE 2~44
(Hb 49+1.1 g/dL, Ht 18 +7%) <l ]3] 5~6Y
(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%) ©] el sl w2kt (P<0.05). &5
2 2~4¢ (Hb7.7+1.8g/dL, Ht 24 +7%) 3} 5~6
¥ (55409 g/dL, Ht 22+3.2%)ll s 7~8<Y
(Hb11.3+2.2g/dL, Ht 44 +9%) o] Fro]alA] =9k
t} (P <0.05). 7= 79, Hb= 2~4€ (66

+15¢g/dL)¥ 5~6€ (79401 g/dL)ol <]
el zpo]7F o} (P>0.05), Ht= 2~44 (20
+56%6) ] Hlal 5~6%Y (34+6%)0] Fola
=t (PC0.05). Z=AH717F Foll Hbel Htel ¥
3t Fej= A3 ol ERE vszsA HEEUTE

Hbe] 739, 2 ~4e] v &2} (7.2+1.6g/dL)
W E% (77418 g/dl)o] ol 3= (49+11
g/dL)> FelskAl ket (P <0.05), =
(6.6+15 g/dL) = fFrelZjA Akl 7F glATH
(P>0.05). 5~6Yol= RE 237} 55+
09~79+0.1 g/dL o] HAZ FolFl APol&
VERRA] ekskt) (P>0.05). 7 ~8Yoll = Fy]Eet
(7.7+11g/dL) 2 == (8.8+1.6 g/dL)d ujs)
v (1322 gdL)> frelskl =kem (P
(0.05), 100l = =32} (54+05g/dL) el o
a = (98+l4gdl)e]l FelsiAl =dh (P
<0.05).

Htel 739, 2~4ddl&= =9Ee (33+1.2%)
o tisl 3= (18+7%), & (24+7%) 3! 73
= (204£5.6%) 2> el akA wkem (P<0.05),
5~69ol= e AF )7t 22+3~40+15%2]
HAE FHQA ZolE UeEp Al &tk

TS M
(P>0.05). 7 ~8Yl| = Zv] 22} (32+5.8%)¢l of

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

Perameter Sampledate Black Red Rock brea Black

(2003) rockfish segbream sedbream

Feb.-April 72+16° 49+11° q7+£18 6.6+15"

Hemoglobin May-June 69+15 "7.1+1.6 B5+09 79+01
(g/dL) July-Aug. 77+11° 8.8+ 1.6° °11.3+2.2° NT
Oct.-Nov. 54+05 9.8+ 1.4 NT NT

Feb.-April 33+12= A8+ 7 Q4+7 20+5.6°

Hematocrit May-June 32 +10 40+ 15° Q2 +32* "4 +6°
(%) July-Aug. 32+58 °44 +5° 44 + NT
Oct.-Nov. 21+7.9 P46 +4° NT NT

Feb.-April, 10°C-13°C; May-June, 17°C-19°C; July-Aug., 21°C-24°C; Oct.-Nov., 18°C-19°C; NT, not tested. Superscript
letters on the lft 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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1. 5% (GLU)

ZAPNZRS Bl Z9EEr (1944 ~26.7+7
mg/dL), 3= (18 +3~55+22 mg/dL), == (155
+7.8~51+19 mg/dL), % (57+66~117+
53 mg/dL)> E5F o] F <l Zpel7b itk
(P>0.05).

2~4Yoll= =9Ee (26.7+7 mg/dL), 3=
(47 +48 mg/dL) 2! &% (37 £23 mg/dL)-> <]
29l ol 7t Aot (P>0.05), 7% (117+
53mg/dL)2 §-2]31A =9k} (P<0.05). BE 2]
o]= 5~6¢ (155+7.8~57+66 mg/dL), 7~8
¥ (21 +15~554+22 mg/dL), 10 (18 +3~19+
4mg/dL) el FolHl zlelE UERAA] 29kt
(P>0.05).

2. FRA% (TG)

Z3] 2elo 2~4¢ (254 +100mg/dL) 2 5~6
¥ (214 +84 mg/dL)el dis] 10¥ (41+25
mg/dL)-> fFelskAl sk out (P<0.05), °1E 2

~8¢ (139483 mg/dL) & 2] &gl o] &
ERA A exskth (P>0.05). %P%E A
& 58+21~163+49 mg/dL ©] W= %°l =N
2ol & YERA et (P>0.05). 5> 2~4
2 (165+76 mg/dL) % 5~69 (98429 my/dL)

o tisl] 7~8¢Y (273+86 mg/dL)-S- -3-2] 51A =

gkl (P<0.05). #AAdE2 2~49 (122465
mg/dL)# 5~6¢ (121450 mg/dL)ol £ =<l
z}o] 7} §ld e} (P>0.05).

5 BEg Ashel 2ol 88 7K 257

2~49ol = 29 ==t (254 £100 mg/dL) ol
s 2= (69446 mg/dL), == (165+76 mg/dL)
71:“3% (122465 mg/dL) > 2] sHA
(P<0.05). 5 ~6Qol| = 3| e} (214484 mg/dL)
o el = (58+21 mg/dL) 3 B (98+29
mg/dL)- elalA kot (P<0.05), 7=
(121 £50 mg/dL)-2>- o] el &1 =] 7t /1
ATt (P>0.05). 7~8Lell= Zw2e} (139483
mg/dL) 2 2= (163449 mg/dL)01 s ==
(273+86 mg/dL)& o5l =93 (P<0.05),
10l &= =9 &=} (41+25 mg/dL)°1 sl Zh=
(103 +7 mg/dL) o] -2l 514 =kch (P<0.05).

110} o
SRR —

3. ZZ# 28l & (TCHO)

FA7 7S Ea) ZyEer (124465 ~328+
78 mg/dL), E= (103 29 ~180+40 mg/dL), %+
& (253484 ~330+2 my/dL)-S o] A9l =}
olg UFERAAl ASITHP>0.05). =2 2~44
(124 +80 mg/dL) el disl 5~6<¥ (203+93
mg/dL), 7 ~8<¥ (40046 mg/dL), 109 (379+21
mg/dL) ol &= -g-2] 317 Ekt} (P<0.05).

~49Q00) = Zv|Ee) (205+75 mg/dL) 2 7F
/3% (253484 mg/dL) el hsl s (124+80
mg/dL) 3} 5% (103+29 mg/dL)-& §-<]51A v
Skth (P<0.05). 5 ~6Qell = RE= 23 o]7} 145+
74~330+2 mg/dLe] HLIZE Fe]Hl o] 7t
gl om (P>0.05), 7 ~8Yol| = Fv]Ee} (328 +
78 mg/dL) <l sl = (400446 mg/dL)-S- -5-<]
Sl =T B (18240 mg/dL) 2 3-2] 51l
woktl (P<0.05). 10 ell= ZulE-gt (124 465
mg/dL) o] ths s (379 21 mg/dL) o] -7-2] 3}

Al &=kt (P<0.05).

4. 4F0 (ALB)

ZAF 717+e Ed) Z2yEe (1.1~1.3+03
gdL), #= (1.2402~14+06gdL) 2 7=
(L0+01~114+01 g/dL)> 22 =xel7F ¢l
o} (P>0.05), 252 2~49¥ (1.1+0.1 g/dL)

o tia) 7~8<Y (15+02g/dL)° ol sA =2k
t} (P<0.05). 3k, v Eeh2 10, 552> 5~6
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Table 3. Plasmachemigtry parameters of marinefish cultured in floating netcage located in Gyeongnam

Plasmachemistry Sar(r;r())lg:gate Black rockfish | Red seabream Rock bream Black seabream
Feb.-April 26+7 47 +48 37+23 117 +53
May-June 21+6 43+21 155+7.8 57 +66
Glucose(GLU, mg/dL) | 540 a g 21415 5522 51+19 NT
Oct.-Nov. 19+4 18+3 NT NT
Feb.-April 254 +100° 69 +-46° 165 +76° 122 +65°
) ) May-June 214 4+-84° 58 +-21° 98 +-29° 121 +50®
Triglyceride (TG, mg/dL) | 530 a g 1391 83" *163 149" %273 +86° NT
Oct.-Nov. *41 +25° *103+7 NT NT
Feb.-April 205+75" *124 +80° *103+29 253+84°
Total cholesterol May-June 293 +117° °203 +93° 145+ 74° 330+2
(TCHO, mg/dL) July-Aug. 308478 400 -+46° 182 +40F NT
Oct.-Nov. *124+65" 379 +21° NT NT
Feb.-April 11+01 14406 11+01 10+01
. May-Jdune 1.3+03 1.3+03 <10 11+01
Albumin(ALB,g/dL) | 540 ayg 1140° 12402 *15402 NT
Oct.-Nov. <10 13+03 NT NT
Feb.-April 42+14 26+06 23+03 24+03
) May-June 41+09 *3.9+0.8 27+05 °4.1+0.8°
Totd protein (TP, g/dL) | 40 Ag, 40405 49404 "48+06" NT
Oct.-Nov. <20 50+11 NT NT
Feb.-April 32+20 114 +121 175+274 244 +265
Aspartate aminotransferase | May-June 38+27° 102 +94° 24+12° 71+81°
(AST/GOT, UIL) July-Aug. 16+4° 43+19 36+17° NT
Oct.-Nov. 23+11° 102 +64° NT NT
Feb.-April 24+11° 36+28 135+133 91 +74*
Alanine aminotransferase May-Jdune 12+3 1343 110+14 31+29
(ALT/GPT, UIL) July-Aug. <10 15+4 <10 NT
Oct.-Nov. 22+16.3 18+7 NT NT
Feb.-April 15+23 229 +181° 1620+ 752° 111 +68°
Alkaine phosphatase May-June *217+189° 132 +61° 1680-+689 128+62°
(ALP,UIL) July-Aug. *108+-38° 146 +68° 1166 + 549 NT
Oct.-Nov. *215+124 238 +160 NT NT
Feb.-April 283+186 471 +312 523+231 468 +305
L actate dehydrogenase May-Jdune 371 +302 296 +269 307+233 510 +552
(LDH, ULL) July-Aug. 114+41° 584 +263° 401+ 247* NT
Oct.-Nov. 271+270 661 +310 NT NT
Feb.-April 0.3+0 03+01 03+01 0.3+0.1
. May-June 05+03 04+0.2 03+0.1° "1.4+1.6
Cregtinine (CRE, mg/dL) | 510 aug. 02401 03+0.1 03+0.1 NT
Oct.-Nov. *0.7+0.8 1.0+09 NT NT
Feb.-April *10.7+18 8.9+1.6 84+10° 88+19
Blood ureanitrogen May-June "136+14 "142+34 17 +17 "152+10.1
(BUN, mg/dL) July-Aug. 0.8+06° °19.1+56" °12.1 +1.4° NT
Oct.-Nov. *11.7+16 *12.2+0.8 NT NT

Feb.-April, 10°C-13°'C; May-June, 17°C-19°C ; July-Aug., 21°C ~ 24°C; Oct.-Nov., 18°C-19°C; NT, not tested.
Supersript letters on the |eft row are significant different among the sample date of each species at p<0.05 and superscript
Ietterson the right row are significant different among fish gpecies of each sample date at p<0.05.
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gl 4 slehakl <1.0g/dL & YERAATE
2~4943 5~6¢¥o= F& Agolr7F 1.0+
01~14+06 g/dL o] HIAZ FoFl HES
Holz] iRk or} (P>0.05), 7~8€oll = X3 &}
(11gdl) ¥ 35 (12102 g/dL)el s &5
(1.5+02g/dL)LS 52814 =2kt} (P<0.05).

5. & (TP)

ZY|EE 2~4495E 7~8497HA 4.0+
05~42+14 g/dL 2] HIAZ F2lFel zlol7t
glgem (P>0.05), 109olE =4 sistgiel
<20 g/dL & EMATE FE> 2~49 (26=+
0.6g/dL)el dis 5~64¥ (3.9+08¢g/dL), 7~8¥
(49404 g/dL), 10 (5.01.1g/dL)2 s
=grom (P<0.05). 52 2~4¢ (23+0.3
gdl) 2 5~6¥ (27+05¢g/dL)el dis] 7~8¥
(4.8+0.6 mg/dL) = -F2lsA =94t} (P<0.05).
A5 2~44 (24103 g/dL)ol] sl 5~6<¥
(41+08g/dL) o] sl =kTh (P<0.05).

2~49Qo = X3 EE (4214 g/dL)d disl
ZE (26106 9g/dl), == (23+03¢g/dL) & 7+
¥ (24£0.3 g/dL)> FolstAl ATt
(P<0.05). 5~6¥ll= Z=v&et (41109 g/dL)
2 Z= (39108 gdl)el Wisl == (27105
gdL)& Selahl sgkort (PO.05), olS3 7+
e ARl el 7 iiTt (P>0.05). 7~8
ol = X352 (4005 g/dL)o) disl =
(49+049gdL)s} &% (48+06¢9g/dL) F2]35}
A =% (P<0.05).

6. Aspartate aminotransferase (AST/GOT)

ZAVI7HS B ZyES (16+4~38+27
UL), 2= (43+19~114+121 UL), &5 (24+
12~1754+274 U/L), 745 (71+81~244+265
UIL)-& $-2] 72l 2ho] 7} 9ILth (P>0.05).

B2E A3ole 2~4¢ (32+20~244 +265
U/L), 5~6¢¥ (24+12~102+94 U/L)ol= <]
1 Aol 7k ATk (P>0.05). 7~8€ol = =9
EHegl (164 U/L)o ths] 3= (43+19 U/L)o]
FrelsiAl Erom (P<0.05), o5 &= (36+

N4 2] B8 7FsA 259

Td
HE

17 U/L) f-21221 =] 7F giiTh (P>0.05). 10
Yol = v Ber (23+11U/L) 9 tisll 35 (102
+64U/L) o] 52l 8A E3kTh (P<0.05).

7. Alanine aminotransferase (ALT/GPT)

ZANZE Be ZyEE (12+3~24+11
UL), = (13+3~36+28 U/L), &= (11+1.4
~135+133 U/L), 74 % (31 4+29~91+74 U/L)--
o] #el zpe) 7t @itk (P>0.05). gkH 7~8ol|
ZH ey S5 34 skl <I0UL &
ER A TR

2~4Y9l= ZyEE (24111 UML) ¥ FE
(3628 U/L) ol tisll =% (135+133U/L)S &
ofstAl =kt (P<0.09), o1& 23+ (91+
74 UIL)2 f2]=<l ezt glict (P>0.05).
5~69ell = BE A3 o7} 11+1.4~31+29 U/L
o] FLE Fel <l el 7} AUt (P>0.05). 10
Yol = ZyjEer (22+163 U/L)o] s 2=
(18+7 U/L)> Fel&<el ztol7b gladth
(P>0.05).

8. A Jx 29 gpA] (ALP)

ZAPI7VS B ZdEer (75423 ~217+
189 U/L), 3= (132+61~238+160 U/L), =&
(1166 +549 ~1680+689 U/L), 7+ = (111+
68 ~128+62 U/L) & g0l ol 2jo]7} glglom
(P>0.05), 53] %< S ohe A ool
vl Ao Ao Z =2 ghe YERATE

2~490) = Zy e (75423 UIL), 2= (229
+181U/L) ¥ 724 % (11468 U/L)d sl =
= (1620 +752 U/L)°] #olslAl =kor
(P<0.05), 5~6Yol| &= =] Ee} (217 4189 U/L),
= (132461 U/L) 2 7M1= (128462 U/L) ol
el =5 (1680689 U/L)o] FolalAl =kar
(P<0.05), 7 ~8Yol| = Zv] e} (108+38 U/L) 2
= (146468 U/L)o Hls] == (1160-+549
UL)-> FolskAl =0t (P<0.05). &%) ]
21 =2 7k AT 2J3k o} vl

A B8 2 Uelich
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9. NS4 F 4 (LDH)

A1 B8 Zy]Eer (114+41~371+
302 U/L), 35 (296 +269 ~661+310 U/L), &5
(307 +233~523+231 U/L), 7+4= (468 =+
305~5104+552 U/L)-& -4l xlo] 7} igdeh
(P>0.05).

2~490 = HE Aoyt 283+186~523+
231U/L 2] W9, 5~6¥€ol = HE A7t 296
+269~510+552 U/L 2] 9= §o] =2l x}o]
7F et (P>0.05). 7~8dell= v (14
+41 U/L) ol disll 3 (5844263 U/L)o] -f<]
sl w8k ont (P<O.05), o153} =35 (401 +247
U/L)2 2221 2] 7} gisitt (P>0.05).

10. Z@loleld (CRE)

2717 B %3] Eet (0240.1~0.7+0.8
mg/dL), & (0.340.1~01+09 mgdL) ¥ &
¥ (0301 mg/dL) > 2] %31 2ol & el
A kot (P>005), A2 2~44 (03+
0.1 mg/dL)el thsl 5~6¢Y (1416 mg/dL)-
FolsAl =Skt (P<0.05).

2~499 = EE Aot 034101 mydl =
Fe]Hel zelg vERA eigkon (P>0.05),
5~64el= xvEes (0.5+£03 mg/dL),
(04+02mg/dL) ¥ == (0.3+0.1 mg/dL)el tf
8l 23% (L4+£16mgidl)> Folah =it
(P<0.05). 7~8< (0.2+0.1~0.3+0.1 mg/dL) 7
10¢ (0.7 +0.8~1.0+0.9 mg/dL) oll= A& oj7}
Fo] FQl Zo] & Holx] et (P>0.05).

11. 2 248 % (BUN)

Zy]Eere 2~49 (10.7+1.8mg/dL) 2 7~8
2 (98406 mg/dL)el sl 5~69 (136+14
mg/dL)-& folslA Ekort (P<0.05), o1&
10 (11.7+1.6 mg/dL)-S- g2 =9l =jo] 7} §I)
t} (P>0.05). &5 2~4<€ (89+1.6 mg/dL)ol
tls] 5~6¥ (142434 mg/dL) =} 7~8€ (19.1
+56 mg/dL)-> sl =Rk (P<0.05), 10
9 (122408 mg/dL)S 2 ~4¢Y 4 5~643 &
o)k Zpol7k glsick (P>0.05). =352 2~44

(8.4+1.0 mg/dL)*l s 5~6¢Y (11.7+1.7
mg/dL) 7 7~84 (121+1.4 mg/dL) o] 2] 517
=kttt (P<0.05). 7+ w2 2~44 (8.8+19
mg/dL)oll o] 5~6¢ (15.2+10.1 mg/dL)°]
olstAl =kt (P<0.05). =9 Estate de] 3
= Er 2 AEES AFA a5 &
olF A T2 S veilE eItk

2~499 = Z3] e} (10.7 1.8 mg/dL)ol o
3] = (89+16mg/dL), 5= (84+10mg/dL)
g 2P (88119 myldL) 2 felsiAl Wtttk
(P<0.05). 5~6¥oll= ZE Aot 117+
1.7~152+101 mg/dL o] HLZ {2220 o]
7t 9121} (P>0.05). 7 ~8Yol| = =y e} (9.8+
0.6mgdL) ¥ & (121+14mg/dL) el tisll 3+
¥ (19.1+5.6 mg/dL)o] FelsA =kvh
(P<0.05). 10€ll+= 3] &2} (11.7+1.6 mg/dL)
o] thsl] = (12.2+0.8 mg/dL)-S- -] &2l =}
o7} giglt} (P>0.05).

H Ao A% FUJ DRI-CHEM 3000 7=
o ek AFAS ShIEE FHoIF & 52
ule) o] We) ¥4 ol gk HA 2 H3A
34|82 Table 49 veRN Uk ALT, LDH,
ALP,. GLU, TCHO, AST = &2+ 2] o] QAbAla
ol ARY $H PR A L HIAE WY
ol A= 4232 LiEhigitk ALB, TR, Hb, CRE

E HAAXE dol Mt X Ueiglon, TG
E HRAE Fol M $18 ek o] Fell A
FUS BUNYIo] S99 E Holubd 4%k

th o]59] S A& Hojd EdvES
ZAVS A3k ALB2F ALT 7} 68%<} 66% S LIE}
ol - =2 ¥)&-S YEITE LDH = 42%
2 ZF@vlEo] A2l 50%el 77Fck 1 <], TR
ALP, GLU, TCHO, AST, TG, Hbe] &3uri=
27~10%°] W7ol Etk o CRE:= 3%=
Hw A ke ZENEE VeI TE

o] S T E Hlojd /S

) AR A MY IFoE Y

4

i
1z

(%

=)
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Table 4. Application of indices of veterinary chemistry andlyzer used in the present experiment for hematologica parame-

ters (522 samples)

Hemetological Referencerange Actualy recorded Detecteble rete of min.
emaoiog of the anayzer vaue of the analyzer andfor max. in actudly
parameter : ! recorded value of the

Min. Max. Min. Max. analyzer (%)
Albumin (ALB, g/dL) 10 6.0 <1.0 18 68
Alanine aminotransferase
10 1000 <10 >1000 66
(ALT/GPT, UIL)
L actate dehydrogenase
(LDH, ULL) 50 900 <50 >900 42
Totd protein (TP, g/dL) 20 110 <20 6.1 27
Alkdine phosphatase - - o7
3500 < >3000
(ALP, U/L)
Glucose (GLU, mg/dL) 10 600 <10 >600 21

Tota cholesteral - 450 - 450 18

< >

(TCHO, mg/dL)

Aspartate aminotransferase 10 1000 10 1000 1
< >

(AST/GQT, UIL)

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

Hemoglobin (Hb, g/dL) 4 20 <4.0 137 10

Creatinine (CRE, mg/dL) 0.2 16 <0.2 12 3

Blood ureanitrogen . 140 - 7 0

(BUN, mg/dL) ' '
Min., minimum; Max., maximum.

AATE B ] S FAE Hlojd & 3000 ¥ 3500 71E2 5% 22 I8 =R S}
AW S7E oF 20% (105%12) 7K & 1S g X ek sl Fie Aipole] dolsist A
2 GLU, TCHO, AST (GOT), TG, Hb, CRE, S 45 A O]ﬁE]O% %}1:]- #H =

BUN, ¢F 40% (210v}2]) 741 & 7153k
LDH, TR, ALP, F 60% (315=}&))

RO

o1

1o ALB, ALT (GPT) 2 vielyith

’é-F

FO

&}

-

IO
hl
=3

3t
Fe 7153

#=]91 FUJ DRI-CHEM

2002; ¥l 5, 2005; ¥} 5, 2005). ©

A P B 7 ojf 9] aﬂoﬂﬁw *g-*z‘ SRS
ol QAARE o] EHAT (F 5 19958,
1995h; A - 71, 1998; & =, 2002). HL So] &
Wel ART ool FHE T Aol el
ARG oo elgt lolfe] AT
Be ZHow wx 7e Yolse e
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BN G 5 g 4 8RS BEEE v

FoE g TR 48 of

F @S ol8-si oy ATk uiAs d
4S o]8d &= 9= Zolth Hrubec and

Smith (1999) = o} ey slebs] RS 1 AlE
2 Wg g 8 ol B Mgk £

apzo] x]ol) AArkek Aol 7k UA| eon], 84
° ool JuE Al WSy 2317

ol 2387 o] f&sitkal stk
Qro Z OBl AXE Eg| ANEES Hr}E

= =
IA} e ATARE @RS olgs s A8
o] AlE] Aol = Al |itka Az
#EH (2000b, 20000)+= AlE3F (MP 2 EP)
o] w2 AR O] A7 WE WA m= ]
Erog ek AlE e 2ol F, Ak sRssk 7
AR FEIA|L ol F Al whE FAY]
% FAks Ad 5 ol PARAE B A

=271

AR AT W 527 A8 ol A F
Sl thiste] BTk B AN E

BB o] Ry E Fasle] 2pE ] A AL o]
Q 3 Al o] /= RS
Foll A7 AZRe FHoj gk #A stk AR
olth diFshH 7FEE] kAl A] AP E 73S
AF S Fola] SHME Yy SAfos 2ul
sl Agspa 2Eeast WA FoiA)
wjell ZukE Flgke] o] F- X X] eF=tk

B AelM s AA AR 71 % sl5e) e
UHE SPEA da= A9 GU-Ae)
TdE7] (5E~69), 1 (7?«21 ~9g) @
—’Fﬁ—é 71 (10¥ ]_’Lé)i AR5l o), o=
= (2002) o] B3k 6137F Ld o] Eoj oot
| FEAEE AR Ao H|%EA UX
STk A A7 TRFR] g el A
Az }74]*44%‘“ ga] A= AL, &
TES7E & 27+ oE 183 L5}
= 7]:—,_—.01] 'SHDPHU}; A7 s
AlgE] W dE] o] X3 EA

= ) (1P ‘;’ == (GLU)o] thE o),

Wt - AR - H3lls

2171520 AxEAME FZE2EE (TCHO), F
YFHZEE, JIAE T ADGETS Eftol
ARl GPT (ALT), &z 2]/ 22 e
(ALP) 5 &43d T892

A7 o] AEEA
= A olEld (CRE), 1 2] 8424 (BUN)=
W e 54 th:} ol FllA 53l A
WA w2 FEoRA FHEAL e A
TCHO, 2] 2dl 28| &, 1A &, BUN 3L ALPZ
FHol el olSAE BEse AEeEA
F-8-sIehaL gkt (FtiH - 2%, 1993).

FEH] (20000) = AR FAlole] HAZAL
g B3 ke mdske AN S e, AR
FFAE S AHABel #=5E D= FEAY
(TG), TCHO, ALB7} ¥ Ueha, GLU—L— =
At vko ], ALP} BUN-> EQbth mEdk 85
2k2a7} AskePA TCHOE W w, o7 ‘;—4 Al
oVdSAI7E e BUN©T 37, S7sh
7} 9w TG, TCHO, GLU, ALB7} WA LEh
stk 3 TG 5L CRE= Aol 23k A2
2 WskE & yeido] EziikE Al &
AL A REEA] Aol de sl sigl=t, v
°f Fole] ol glew TG, GLU,
TCHO, CRE7} =2 @& U7 = aix Xk
o AeE Felsieiof drtar A sk o1
AR vl E FHuel olgk mEUS =
W) ol etk ¥E EE M E 54
Aol = A2l FFol e T AT FH o7
8713 EAZAE AAlslel A d Aotk

e ST R AeaMs el
7go] AstEo] AlgE HA| ot oA 7} ksl A

1% AL MLl FAR AsolA

=

F

gl

o 6‘1:0]

o] Y B ASHOE At A
ofth (3 % 2002). ¥ AelM FEe] A%

A=A 71l FRho] wlS- Yl Ueht AlR
wole] EF e R ]I JFgE Aol vt oAy
& 7FsAdol Slol H3l Abggele] Felvt 87
3tk B4 B8y BERsle 5= 71—)35_
& FE A9 Ve S deilot

B SEIA AR TE o] S E 517
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o, 5 AEAF A 23k o] AkE 1
7yo] o]FojX A ol R 1T} A g S|4
| 7Fe & Bo2 AT

Al AL 2g7ge] dssiar
gie T Eere] A9 AF2AIZI7E A37ge] A
T AZtEEY E ATA x|
o8& thiEshk= GLU & TG7} thA| & o] A7)
o Z7bslth 53] 7524171 GLUZF 34 3]
Atk Ao ® mFof JOM;F Eggo= 9
Sk JoddEl olrt FHEAUTE SR
o] ALB, TR TCHO7} vli-¢- S¢k=tl ol= *ﬁP
o] el = FH I 2ol & 53k WA A
PARE IHs AR o] Al7lol] ZvjEe}
o] A FZo] WP AR wFo] 23]
NNl Altd Aol zidol 588 e
derh ATE Tev Esist dEe]
A gho] o} FHEE FA Ao|7F Uiz Ao R W
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o
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I
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1

¢
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fl
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g o R vkle] AAE olgsu gets A
¥ 5 QA Ee B el AA € g
B Wgska A, Ha 5 Avtele R sb
SUE ThFe Al el ok 9 w7

AE Sl = A Ao 7]' =737 Acko] AR o]

4 A= %7} thekel A oA ZHA A
AM-51= FUJ DRI-CHEM 3000 7]&9] 2418}
5 7k A ofw gEo] HwH g H o R
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E= 7HA 3 FUJ DRI-CHEM 3000 7152 A&
Fol 10 W= 7% AF-Ee S 710 AR
% 100 woll Hah vil-g- 22 go] A8 Ho] 7F
3 @] oFellA mEF EAl sk AR oA
A= 7} S Zgzie] slek @ Akskglo] sb

L. =

A BARE idskmA stk 5 A
el Qletalel B Aol wEE AAlE
o) GBS A B % ADghe] T2
WAL Amsigont Bbssig B2 FUD

DRI-CHEM 3500 7|8 H)&35le] Q1wo]=d
Al B 7)Eo0] o]y 3k AEFS GulwE s
ASEAS Belef £ AR el @

1] AellA g sle] AR 2
A ?'{J—EE& UlT—— o]u] Hol 813 AR TR H
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1993; M 2000a, 2000b, 2000c) ©-¢- <F4 29
A S QLS FARISIH, k2ol ek A
7y H7HE 918k FUJ DRI-CHEM 30002 gk
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