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The purpose of this study was to obtain the fundamental data for health assessment
of cultured fishes. A series of hematological studies and blood chemistries were made on
cultured israeli carps from May, 1988 to May, 1989.

The results of this study were as followings :

1. The blood constituents of healthy carps were Het 32+3.4%, Hb 8.3+ 0.9g/dl, RBCs 132+ 27.
6( X 10%nt), Total protein 2.7+0.7g/dl, GOT 143+ 19.5U, GPT 50+ 14.2U, Total glucose 70+
12.6mg/dl and BUN 7.5+1.9mg/dl, etc.

2. The blood constituents by change of water temperature with the control of 23C showed
the decrease in Hct and RBCs at 18T, and the increase in Hct, RBCs and glucose at
28T.

3. The blood constituents by change of dissolved oxigen with the control of 4.5ppm showed
the increase in Hect and RBCs at 3ppm, and the decrease in Hct and RBCs at 7ppm.

4. In the case of intramuscular injection of Streptococcus sp. with 10%ells/fish infection dose,
there showed marked decrease in Het, RBCs, glucose and BUN with inflammatory reaction,
and the fishes were recovered in 16 days.

5. In the case on intraperitoneal injection of Streptococcus sp. with 10°cells/fish infection
dose, there showed decrease in Hct, RBCs and BUN with inflammatory reaction, but
there were no dead cases.

6. In the case of intramuscular injection of Edwardsilla tarda with 1.2 X 10%ells/fish infection
dose, there showed decrease in Hct and RBCs, and increase in TCHO, GOT, GPT and
BUN with marked inflammatory reaction, and 60% of inoculated fishes were died within

3 or 4 days.
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a2 gt ol E st ey FE] A olxdtd
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m#&fE} +&, DOE 223 d HEMES i 5t
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1. mEERel o2 ZERR

BERAT RREA SEKHENA 4EAM \F
ol 2l MR 13cm FHME 35g9] HAHoE K
£E @Es olagtddoA(Cyprinus carpio)s & K
BEol uwel &% BREAAKE (KE 600 X
Hale] Ao A stgdch A¥NTE £ £
ERo W& HYTE A9 sile iy 23CE ME
dtgen, DO DOER wWE AHTE A3
P 4.5ppmS HEFFSHACE pHe Hit 72920, i
AEFE 1/34 kst REFSE KES #ERFStda,
ERI 52 il JolH BAMEES Rifistd
fAEA

Ak ER ST FAL00(50mg/8) 0.2 KEFA A B
HimEe 2HE —-BIAESS 20GE HMm3EATE K
me: A 10NFELFE 14 Abolo] fiatgon &
%ol #HAEE glolv] HAste] mEk 9 EmERERER S
Heparin-NaZ EES FHRE FHStY Fmatsid
(#bA %, 1976). Y T(RBC) Ryl &9 %33
RS HAAE, ABKCE 085% L AW
KE RISt THOMA mik:itE#o = sty

(A %, 1982). M2 & (Hemoglobin)< Cyanmethe-
mogrobinik 2.2 3L, EEFIMERE R ZZNRE
(MCHC), ¥#mak 32 & 29 FHMCH), Fiskim
BREBMCV): HE(1980)9) fgkol #ste] 73yt
R ERA BT (Hematorcrit - Het)S MBEMTEHS
2 12,000rpm, 5 4718 FO B MEsH A %
HHEES Buiretd:, @I AHERS BEE, GOT,
GPT+ Reitman-Frankelid;, F-71¢) &2 Q&2 dli4h
¥, Al-PE Kind-Kingtk, 2532282 MR,
8.2 3 2 2(UN)& Urease-Indophenol®H ol whel 39
o REL WKAER Kir(oFHA 723 AhE
),

(1) E#olzatddolel mughtik | KiR23TC, DO 4.
5, pH 7.201 M o] RIF& KE & #F73tAS oo BN
Mtk g fEIRSH7] Ygte 2ol 20 E AL 1
SARH 5B 3@ A mBstad. AR
Bl oSO My EEATIA @3 25 e
Rnge s EHFEE Tl

@ykiR £R By olAztddole] Mk
F&§ 2304 18CE TEEAIZ ERRES), 28CE
ERAZ mARERZ I & Erio 20849 f
s A 18R K& % B 6BY &M
st KB E L

(3) BHEFE LR ug olxztdYole mughk
. O EREEES B--sASE DOE 3ppm¥ 7
ppml. & Eirete] fFsgSe mBEHRAE -
HH B#E & & 6 Ry Hmsted mmktke HEcst
4t

(4) BRSO W& ol 2t o] Mkt #ik ot
R PR Mol RY =IUE e mE
LS Yol 7] 9|5t Sweptococcus sp. KST-29} Ed-
wardsiella tarda BGW-41& 0.5%NaCl#sin BHI 5519}
TSBH Alell A} 27T, 48F%fH] VFHRIESF, 10.000rpm
590 RELO S 08574 BAMKE FEsty,
~[f AR 20GE RISt & 59 NTEFE
ga)sted fry 2 BEREAO HHS % 1, 3,6 9AA
#FEAZ 5BY FMdte mEibikel #Le Rt
Aok FWEE & BARY W, ABER S BT 05
% NaClikin BHISEXF#EH % Nutrient®EX PR
EwE At mak, A, R W B HE Y



HETHE ALES stdch =3 FRES] BEE 107
formalin®] EE3 #, #Fikol o2} HERE E5&

BifFste] REAREN BES T3

R L EE

1 @RS olxTidgoie] Mtk

Seh-Kyu CHUN - Myung-Joo OH 21

HRA . ENERAKMEAN FFSdS oj2add

v ARt o, AmA4 Mot FmEE S
A gkokrt. Mmiste] Bolh & o] o g ERS
R SA ekt
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Table 1. The result of hematorogical and hemochemical test for normal israeli carp

Specimen Het Hb MCV MCH MCHC RBCs TP Tcho GOT GPT Pi  ALP Gln BUN
1 31 93 256 77 30 121 24 98 128 2 61 4.1 68 86
2 37 87 204 48 24 181 27 120 110 32 89 25 85 54
3 28 89 145 46 32 193 51 110 131 8 64 2.5 43 6.8
4 32 93 246 72 29 130 23 135 135 64 47 27 86 110
5 38 98 299 77 26 1227 22 157 18 58 70 31 70 5.7
6 33 79 337 81 24 98 2.5 120 150 43 52 3.0 68 86
7 36 7.7 235 50 21 153 2.1 98 135 55 4.7 30 76 71
8 31 69 313 70 22 9 22 101 174 61 38 19 58 6.6
9 34 7.2 288 61 21 118 28 90 143 40 5.0 15 73 12.0
10 37 9.1 259 64 25 143 3.1 141 132 54 4.2 4.7 80 74
11 32 84 264 69 26 121 26 123 146 43 5.1 28 68 7.0
12 30 79 303 80 26 9 27 105 126 34 4.3 20 73 6.5
13 29 8.7 206 62 30 141 2.7 122 156 64 7 2. 58 54
14 30 81 221 60 27 136 24 115 162 45 6.1 42 87 7.3
15 27 71 220 58 26 123 24 % M9 32 47 25 54 6.8
mean 325 83 253 65 26 132 27 115 143 50 5.4 2.9 70 7.5
+34 09 503 +14 433 +27 07 +187 £195 +142 13 +09 <126 +19
commoncarp 327 79 229 554 24 146 276 128 84 19 53 22 543 90
(IKETA,1980) +45 +12 429 +90 +2  +29 +03 +21 +41 17 +08 413 +107 +17
Note . Het hematocrit(% ) MCV mean corpuscular volume (i’
Hb hemoglobin(g/dl) MCH mean corpuscular hemoglobin (10*mg)
MCHC  mean corpuscular hemoglobin concentration {g/dl)
RBCs  red blood cell (X10*mm?)
TP total protein (g/dl)
TCho  total cholesterol (mg/dl)
GOT serum glutamic oxalacetic tramsaminase (trasaminase units)
GPT serum glutamic pyruvic transaminase (trasaminase units)
Pi inorganic P (mg/dl) Glu total glucose (mg/dl)
ALP alkaline phosphatase (K-A unit) BUN urease-N (mg/dl)
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¥ Hbe 83109g/d12 A Fdole] F¥ Hbat 7.9+1
2 Ho} ofzhte Xl RBCso v 132+427.6 X
10'mm*2 A FJoje] RBC#RQ) 146429 X 10*mm*ol
Hlata] Aok oA EHR BARERKHEIAM R
HatY 7] o MCVE. 253150318224 3o
2274299 ®]&le] ¥k, MCH#-S 65+1.4 - 10*mg
ol FAole ke 554490224 W& | 4o0]
At} MCHCELo] 26+3.3g/diol it #dole) gt
2434200 H3ld ¥ gholUth

Mk - &N RESEES 27107g/d12A
Helole) EHMESQ 2.76+0.313 B3I glucose
e ¥ 70+126mg/dl2A FA o} 54.3+10.7 B v}
oFhES HEAT mFe FERTEL FH 75¢1
ang/dIZA FHAKANA HEE dol 9.0£1.7kg/dD)
of H)3ted o FxAUct MiFcholesterol &S 115+1
8.7mg/dl2 A HiAKS Yol 128+21mg/dio) v] st

we ol GOT# GPT#e #& HEsHA
GOT+ 143+195unitol i1, GPT#-S 50+14.2unit$!
g st KRN FEES Fdels GOTdkol
84+41unito] I, GPTHE 19+7unit2A HAXY &
Joi7b e et ALPEHS- 29unit2A] Feoiq
22+13% MG nEEEmE Ao Pig
ghe 54mg/dlol =dl FYoli 5310824 WLl
Aok bl oz B oj gkl doivt FYojo) vt
AR Bk d, glucose®t & GOT, GPTaS B
FiEtEol ek} fESH olxelddol2 X 4 EMAM
olut ENEER KX RE RSN E AHSA7
o) 5ol 1522} M ErfEolv ek kel RV Ao 1
FHfEE ols:etddole] EHME HES F Atk

2. KB£ER g ol xepAdolel MR
Table 2 ¥ Hiz vielghe] 23TolA 1 EARK &

Table 2. Changes of the hematological and hemochemical values on the three levels of temperature for the israeli carp

joos
o

Group* Hct

MCV MCH MCHC RBCs

TP Tcho GOT GPT Pi ALP Glu BUN

I 28 239 66 28 117
224 63 28 123
238 63 26 126
232 62 7 125
225 66 29 120
24 61 26 128

mean 29 232 o4 27 123

26 113 134 71 5.7 2.0 70 70
2.8 100 129 47 6.1 25 54 6.5
29 1z 13 42 46 15 49 6.2
2.6 107 134 54 5.9 24 52 64
29 10 128 52 5.1 22 59 6.8
24 118 126 43 6.3 25 53 71
2.7 110 130 52 56 14 56 6.7

00| =3 =} =1 =) =) o~ =)
~3 |00 o L -~ W o =)

231 59 26 147

24 110 142 42 13 =7 136 48

36 92 206 53 26 175 23 93 142 40 84 n8 9% 60

31 88 226 64 28 137 24 9 19 M 6.6 30 116 57

39 90 236 55 23 165 23 9 17 37 99 17 109 58

35 87 248 62 25 141 26 97 145 42 86 4.0 120 53

37 89 24 56 24 158 25 108 149 32 9.0 41 118 60

mean 35 89 230 58 25 14 24 100 142 38 9.3 19 115 66
1t 31 79 240 61 25 129 27 101 142 43 5.2 a7 70 1
32 83 25 58 2% 142 28 116 146 45 52 2.0 3 62

31 82 2% 60 26 137 25 17 139 36 5.5 29 67 66

30 80 240 60 27 134 28 109 146 42 5.7 23 69 62

32 83 230 60 26 139 25 113 M0 42 5.6 29 3 69

30 83 23 62 28 134 26 121 142 41 5.8 3.0 69 69

mean 31 81 231 60 26 136 27 113 143 42 5.5 2.8 0 66

*1  Group : water temp. 18T Il

Group : water temp. 28C

M Group : water temp. 23C(control)



EHE ol ~gtd Yol E 180 Y 28CH 20 &4 FETA
BB % gmstel mkhk ¥ mEHes HEsH
HEIBE Q! WEE 230 A i 2 mMES Hog M
Het3t 31%, Hbat 8.1g/dl, MCV#t 2314°, MCH%E 60(10
*mg), MCHC 26g/dl, RBCs% 136X 10'mn?®, TP3L 2.7
g/dl, TCHC 113mg/dl, GOT%} 143unit, GPTE 42unit,
Pizk 5.5mg/dl, ALP3t 2.8unit, Glucose 70mg/dl, BUNZE
6.6mg/dl2 A (o3t e Aeh §f HRAIAMY 15
olsgtaigoio] Mkt s Ak b ol
ddoimel ¥ Fxlet & + QUck 18CE £&& 5
CTEE AHem, Hetdbe 29, Hbgt> 78 MCVate
232, MCH#ES 64, MCHC#ES 27, RBCsHi= 123,
TP#t2 2.7, TCHO%-S 110, GOT%E 130, GPT# &
52, Pigk®- 5.6, ALP#t< 2.4, Glucose 2k 56, BUNL &-

7. @4 RBCs% 2| #4-2F TCHO, GOT, GPT, ALP
39] b7l BHESIE Y Glucose@d UAE 315
Aok Ll B3 2ol Al FEES Fdoigta §
L BER RmEREel mEsEREel HAEUT
2 2808 £2-8 5C HE ANZSdoli= Hetdkol
35, Hbe) gto] 89, MCVe| gkel 230, MCH2| kel 58,
MCHC# 2l 25, RBCsel +#7F 154, TPl dtol 24,
TCHO2] #kel 100, GOT 2l #tol 142, GPTe] dkel 38,
Piol #tel 9.3, ALP9l el 39, Glucose2] Ftol 115,
BUN9| ghol 66224 Het® Hbel ghol #ins
ARMEREE s Aok [EYEREHRQ ALPS dho]
M Y™ Glucose? % 2 57+ #inst Ao GOT
142, GPT#kol 3824, 58] GPT7F U42EAE & 7
Atk Lk @ol ke TS A RES
=g},

3. Bk £ 08
tEAk

ol setol sl Mk

BHBEES 3ppm e & —EHE MFFAID o)
dYole] mMEFAEE T KR Herglo] 35 Hbakol 838,
MCV#te] 248, MCH#el 62, MCHC%ol 25010
RBCs&tol 141, TPgke] 3.2, TCHOg®] 119, GOT#kel
137, GPT#tel 41, Pigtol 5.1, ALP%e] 3.0, Glucose sk
70, BUNgto] 702 24 Hetdt RBCs9l <, TP, TCHO,
BUNS] gto] IE# ol Hdted Eohch E§ HBEQI DO
45ppm S MEFFSH ol 22kl o] Eh= Het, Hb, RBCs,
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TP, TCHO, BUN9 #ol ¥ && JethlAch B
Bk 7ppmell A -HHERE SMES olxdddoie m
Wehpe- chaahet) Hetdt 28, Hbdk 8.1, MCVY @
241, MCH &k 70, MCHC 9! 4k 29, RBCs9 4= 116, TP4t
25, TCHO2] 3k 100, GOT 4 138, GPTRE 38, Pidh 5.3,
ALP3 27, Glucosedk 74, BUN® @ 6554 Hctel
#k 7 RBCs® =7} @b st SHMF Tppm? 8
oj ~uteclolo) fpf - vl - QAT E e B HE Y
(Table. 3).

4. MR W o] Aetdololo] Mtk
fbob R RS

(1) ESHBREE o] MR

R ol 2etdlalole) fhiyol ESERES G
#h 1,3 6 9d] Jehle mkMe BzEsidoh
I8FE- 10cells/fish¥ RSt ool HEF 1 A o+
Hetel ghe] 31, HbS ghel 81, MCVeY gho] 221,
MCH$] @ 58, MCHCS] 4 26, RBCs9] ¥ 140, TP9]
ak 2.8, TCHO<k 121, GOT% 131, GPT# 41, Pigh 5.6,
ALP2} % 3.2, Glucose®] % 102, BUN9 4t 5724
BUNE B#stile P49 FAstgdul, 453 3
dol Auigmel %, Hcel ¢ 29, HbY 3 7.6,
RBCs9} 4= 112, BUN°1 ol 5308 HAE fEv)
VPERR I RPEEEREE S R zHeE 5 Qlvh 6 Aol LR
3t ol Hetol kol 14, Hbej kol 6.3, RBCs®] gtol
86, TCHOZtol 95, BUN#kel 5724 =14 R4 ¥ #
o uwFolKol Bt Bk MsERE T (s A
A& 49 vk 9 Ao AU FRE By
Het3h 16, Hbel 3t 6.2, RBCs2 4+ 92, TCHO®} kol
92, GOT2] Fktei 131, Glucosestol 7824 EHESIA
F sl
olz:gtdlejol el FHRol10°celis/tishE S &ﬁ-%(n
B 24B%fIvkel Hetel wrel 30, Hbel ¢t 8
RBCs®] 4= 137, TP9] gt2- 2.8, TCHOS @& 117,
GOT# akO} 143, GPT2] gkol 47 Pi9 gtol 54, ALPS]
@ol 29, Glucose®! kol 72, BUN2| @& 5524
HRIMERE S M9} glucose, BUNQ 727} A 3t%ich
Wifil o] #e@eol wkal Het, Hb9 ¢k, RBCs) + TCHO,
GPT, Glucose, BUNgkol M4 =lo) #iAyy 25tk
RAEITO. 2 HEE AL ol 10cells/fishE M
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3R () AR #AM mgkke Jehe
Re 2 Hol B MElM REERC dojd A
o2 #iEdrh olaetddole Mol 104 cells/fishE
AEE KSR AVEH, Alto] Aol mat RfERe m
WS YeERARATE 9 A% Hetd kol 20, Hbe gkol
64, RBCs® %7} 91, GPTS] ¢te] 47, Pigl #to] 67,
Glucose®] gtol 58, BUNY gtol 6424 E#fEl
Hete] wol Zas o] gl 28y} o] el Yo g
A$- 10%ells/fish, 10°cells/fish, 10%cells/fishE H T
AReluY BEERN A stodE mpkkeze 2 ¥
& vepliley AR Eoly #mgy BEEAe

A8 FHEY KE 2 Hime] veEldA gttt ol Re
Folol QlotA= FESEREEAEC] #BoA BRER
FERAY -HE, Jolm BENEREC HElo #Hi
Biol Aoz HEHTHTable. 4) ol 2akd ol
S A4 77 ditke tREEYYH 5% e
ol Al rREst Aoz rbolol thalel d sEE
S Ad pA EgNERE o Ut

R ENEREES Tl BEY mRA F
S BB 4R 1 3,6, 9Y A2 FrEske) |l
BHA| Btk =k 815 DR gAol Ydoyton
FEHod M 2Ee #3¥ 5 gk

Table 3. Changes of the hematological and hemochemical values on the three levels of DO for the israeli carp

Group* Het  Hb

MCV MCH MCHC RBCs

TP Tcho GOT GPT Pi ALP Gln BUN

[ U 87 235. 60 26 145
35 89 246 63 25 142

37 88 257 61 24 144

36 86 252 60 26 143

35 89 252 64 25 139

33 88 246 66 27 134

mean 35 88 248 62 25 141

31 119 139 41 53 3.0 69 72
3.2 121 129 39 5.2 33 64 7.0
35 118 142 40 5.2 238 73 6.9
3.2 120 140 43 5.1 2.7 70 6.7
34 121 138 38 5.0 29 72 6.9
31 116 131 42 5.0 34 71 70
33 119 w7 41 51 30 70 7.0

Il 29 83 246 70 29 118
28 80 239 68 29 117

28 81 23 70 30 115

28 81 237 69 29 117

29 82 252 71 28 115

26 79 232 71 30 112

mean 28 81 241 70 29 116

24 102 138 37 5.1 27 70 6.6
25 9 135 39 5.5 2.8 76 6.4
26 100 142 39 5.3 26 76 6.6
25 100 138 38 53 27 74 6.5
23 9% 132 36 52 25 72 6.3
28 103 143 39 5.2 2.8 77 .7

100 138 38 53 2.7 74 6.5

Il 32 82 242 62 26 132

30 81 23 62 27 130
30 83 219 61 28 137

31 82 231 62 27 133
32 83 237 61 26 135
30 81 229 62 27 131
mean 31 82 232 62 27 133

26 112 136 40 a1 2.7 69 6.7

. 1o 142 37 56 29 72 64
25 111 143 39 5.2 32 73 6.6
2.7 11 140 39 5.3 29 7 6.6
26 108 139 41 53 3.1 70 6.4
28 115 142 37 5.2 26 73 6.8
27 111 140 39 5.3 29 71 6.6

*I  Group: DO 3 ppm
I Group: DO 7 ppm
I Group : DO 4.5 ppm
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Table 4. Changes of the hematological and hemochemical values on the three infection levels of Streptcoccus sp. KST-2

for the israeli carp

Group* Het Hb MCV MCH MCHC RBCs TP Tcho GOT GPT Pi ALP Glu BUN
I 1= 1=+ 81 221 58 26 140 28 121 156 64 5.6 32 102 57
3 29 76 259 68 26 112 27 112 162 69 4.2 3.0 97 53
6 14 63 163 73 45 86 24 9% 131 41 6.9 4.0 78 6.0
9 16 62 174 67 39 92 24 92 13 41 69 40 78 6.9
111 30 80 219 58 27 137 28 17 143 47 5.4 29 72 55
3 32 80 248 62 25 129 28 121 126 50 5.7 31 80 53
6 28 75 272 73 27 103 26 99 130 64 49 4.0 65 58
9 20 67 202 68 34 9 25 97 121 40 741 35 66 59
1 31 80 240 62 26 129 27 112 142 &3 5.3 27 70 6.1
3 31 81 220 57 26 141 28 116 145 45 5.2 30 76 6.2
6 29 79 213 58 27 136 256 119 140 46 5.5 29 77 6.5
9 27 76 205 58 28 132 26 108 132 45 5.8 29 69 6.5
M1 30 82 219 60 27 137 29 120 157 65 5.5 3.1 71 6.2
3 30 83 233 64 27 129 27 121 152 65 5.2 3.0 74 5.9
6 24 68 211 60 28 114 24 118 1581 49 54 33 62 6.3
9 20 64 220 70 32 9 22 107 139 47 .7 43 58 6.4
Vi 30 82 227 62 27 132 26 111 142 37 5.2 29 73 6.6
3 32 79 235 58 25 136 27 117 14 41 5.3 3.2 67 6.4
6 30 83 229 63 28 31 27 102 140 37 5.1 26 75 6.3
9 31 81 230 60 26 135 29 110 141 39 .2 2.7 71 6.7

*k

ok

—

" intramuscular injection, infection dose were 10%cells/fish
11 ! intramuscular injection, infection dose were 10°cells/fish
Il  intramuscular injection, infection dose were 10%cells/fish
IV | intraperitoneal injection, infection dose were 10*celis/fish
V [ intramuscular injection, 0.85% NaCl(Control).

the test samples : 1, 3, 6 and 9 days after injection.

5 tested samples average.

(2) A== KpEFe] MR

RE delolol M SRS Edwardsiella tardad 1.2
X 10%cells/fish, 1.2X 107cells/fish, 1.2 X 10°cells/fish, 1.2
X 10%ells/fish@ ol~ztdgo] FHrmel 14 shch
182 1.2X10%cells/fishE el FHE B2 A 24
BRIkl Hctgk2 26, Hbat& 7.1, RBCso v 129,
TP#k2 2.3, TCHO%S- 110, GOT#-2 160, GPT 35,
Pigt2 4.2, ALP#L2 25, Glucosedk2- 65, BUNS} k&

4524 ZE M7 B Ho AE HEHHY Mm-S
el 3 Aol oS J#8a, 6 HikdlE =
ERA7 Jeldd 9 Bkl s R s e
ojuf o] Mm#&# S Hetel Zhol 15, Hb2l ghol 5.9, RBCs¢)
57} 89, TP gkel 3.0, TCHOS #& 141, GOT9
&2 171, GPT9) @ 67, Pigl g2 34, ALP] &
3.3 Glucose®| &t 78, BUN2| gk 8.791th 1.2X 107
cells/fish #HMET 2 8E A KHol Adel oat
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HIEFERS 2 makko] #{Ls A TH(Table 5). 1.2X
10cells/fish, 1.2X cells/fish & HZ 3 o] 2t ¢foio
Aol E o=t fiEtke] UERSITE BEEMER 3
Aol gafmol ZAH A KRRV k=Y el &
o)1 RER7E B ECH st B A7 Kl
w30 fFke] S A BF o] BT Jebdth 3~4
ATl b 4volel7t 2o ERE JeRiEA

I =tk 6 Flo] KA & £478 HFole 239
7H & S0 2 Wkt fEe] RYth 28U ol E
HEole ol NAME HETE oM T F A
AtHTable 6). MAITAS(1984)> ool fERZHE
AolAl GOT, GPTY ALPiEH el LRI REEXK £
TCHOR ®| M-V FHAEREE = #5£3l 1, NAKA-
GAWAS-(1984)& Hctgl, REERE2 ML, GPTHE

Table 5. Changes of the hematological and hemochemical values on the three infection levels of Edwardsiella tarda for

the israeli carp

Group* Het Hb MCV MCH MCHC RBCs TP Tcho GOT GPT Pi  ALP Glu BUN
[ 1* 26*** 71 202 55 27 129 23 110 160 35 42 25 65 45
3 24 62 218 56 26 110 26 122 167 51 39 30 61 72

6 20 60 175 53 30 14 25 140 172 55 7 31 69 89
9 15 59 169 66 39 89 30 141 It 67 34 33 78 8.7
1 27 80 214 63 30 126 27 9 117 55 45 25 71 56
3 28 76 226 61 27 124 23 123 158 55 32 23 79 79
6 24 74 207 o4 31 116 29 125 142 63 30 25 64 6.2
9 22 75 216 74 3 102 28 131 160 52 31 3.0 60 74
o1 26 82 193 61 32 135 23 110 135 3 48 24 68 6.0
3 26 80 202 62 31 129 25 127 162 62 .1 25 59 43
6 24 74 192 59 31 12 28 108 160 51 3.2 3.3 73 45
9 25 76 200 &0 30 125 26 111 142 50 50 28 67 6.8
Vi1 30 80 227 61 27 132 28 109 154 58 5.3 25 70 5.5
3 30 7.7 23 59 26 130 26 108 159 40 5.0 30 79 48
6 27 74 202 55 27 134 25 106 136 46 5.1 3.1 64 49
9 26 74 203 58 29 128 27 111 140 42 54 29 70 6.1
Vi 32 81 239 60 25 134 29 113 137 42 5.2 30 71 6.8
3 30 83 221 61 28 136 26 109 140 39 52 28 68 6.2
6 30 80 219 58 27 137 26 W07 142 40 5.0 31 73 70
9 29 80 209 58 28 139 27 110 138 40 5.3 26 70 .7
* 1 !intramuscular injection, infection dose were 1.2X10%ells/fish

Il © intramuscular injection, infection dose were 1.2X107cells/fish
1l | intramuscular injection, infection dose were 1.2X10%ells/fish
IV © intramuscular injection, infection dose were 1.2X10%ells/fish
V | intramuscular injection, 0.85% NaCl{Control).

**  the test samples: 1, 3, 6 and 9 days after injection.

*** 5 tested samples average.



Seh-Kyu CHUN - Myung-Joo OH 27

Table 6. Symptoms* of israeli carp infected with Edwardsiella tarda

Group**  Days after Specimen Dark Eye Caudal Ascites
inoculation number color (fin)
I 1 1-5 - + + -
3 6-10 + ++ + +
6 11-15 + ++ ++
9 16-20 ++ + ++ ++
II 1 1- 5 - + -
3 610 + + + +
6 11-15 + ++ + ++
9 16-20 + + ++ +
il 1 1- 5 - - + -
3 6-10 + + + +
6 11-15 + + + +
9 16-20 + 1 + +
I\ 1 1-5 - - -
3 6-10 + + + +
6 11-15 + + + +
9 16-20 - + - +
control 1 1-5 - - - -
9 15-20 - - - -

* Symptoms were as follows, dark color . blackish, eye . congestion, corneal opacity, exophthalmus, caudal fin | hemor-

rhage, ascites . effusion into a body cavity. ~+ ° heavy signed,

- " signed, + . weakly signed., — :no signed.

** E. tarda infection was as followed levels, T : 12X10° 11 D 12X 107, Ul 1 12X 10°, NV [ 1.2X 10°cells/fish

the] (KT, ALPEA 9 RS MKMEROR #w
Yk E. tarda® S Himolt Hisel g@sIAE
Hct3k, RBCs#e] 729 REFEE ¢ TCHOS #hn,
EHLS M RQAER S 3k o R HEE
.

B - Edwardsiella tardati-8 T BB
B ol del ulel BT K Bito] dojwit
HRE LM frgol Fastdon, Y Ml
FreEMEe] BAsE BEg & AUk

S wRAe] mAtERT M LB 2 e
KRES @3 3% Edwardsiella tordaT S HEE
4 Brol it mpEtEikel WEMSRE Table 7.9 &
st ot 1 #(157H2]), AEGuE), HBEGGeHE)L Table
1. o] E5fESt Table 4. ¥ Table 5. o HBH¥] 6

ARl FE s to|ch ERBEBe A, 2 Bt
Toll M mEstAo™, 085% 2 FRAHMK 1S 5
Boll ¥k 6 Antol ZAMSIH 7] ol ER#ESt
Ao} #reh A TFFS 108cells/fish, W cells/fish, 10
cells/fish g o) z:etddoje] fHel L85, 6 A
ZA18 M ¥ mERKS P EEENT REFS
RBCs, Het, Hb, MCV, GPT, TCHOZ o] THAxdrh
Hbd - glucose, GOTEL, Pi, 2 ALP3LE #hnsldch
melA A g HESE e 4% gilfEtkel Y
Ehvbs 38 o 5 U Edwerdsiella tarda 1.2X 10%ce-
lis/fish, 1.2<10°cells/fish, 1.2X 10°cells/fish, 1.2X10°
cells/fish& ol Zztd Yol Filel AEE F 6 Al
HAGNE BES £R AT E dEA et
#o] RBCs#t, Het#t, Hbak, MCVgL, Pigte]l ZAsE A
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Table 7. Summary of average values on normal and testing inflamed israeli carps

Normal Control Steptococcus sp. Edwardsiella tarda
I* [ | 105+ 10° 10 1.2X10° 1.2X107 1.2X10° 1.2X10°

RBCs (X10"mm®) 132 133 137 86 103 136 114 116 125 134
Het(%) 32 31 30 14 28 29 20 24 24 27
Hb(g/dl) 83 82 80 6.3 75 79 6.0 74 74 74
MCV(um?3) 253 232 219 163 272 213 173 207 192 202
MCH(10°mg) 65 62 58 72 73 58 53 64 59 55
MCHC(%) 26 27 27 45 27 27 30 31 31 27
TP(g/dl) 27 27 26 24 26 25 25 29 28 27
Glucose(mg/d!) 70 71 73 86 65 77 69 64 73

Urease-N(mg/dl) 75 6.6 70 5.7 58 6.5 89 6.2 45 49
GOT(Karmen U.) 50 39 40 61 64 46 55 63 51

GPT(Karmen U.) 50 39 40 61 64 46 55 63 51 46
TCHO(mg/d]) 115 1 107 95 9 119 140 125 108 106
Pimg/dD 5.3 54 5.0 74 49 55 3.7 30 3.2 5.1
ALP(K-A unit) 2.9 29 3.1 4.1 40 29 3.1 2.5 33 3.1

* I . The mean value of normal israel carps

II © The mean value at the infection test with Streptococcus sp.

Il - The mean value at the infection test with Edwardsiella tarda

** infection rate(cells/fish)

o}. i, MCHZt GOT&, TCHO%tol F7hs itk o
Tlol AoIME HmfES FERE e ol
dolol & HFHEE Aeromonas hydrophillaTt o)\,
Pseudomonas sp. & EHAAH TR FEE B4
2% YA M EE FEste B, ik
g Ealol & olFoixulel Aztent E§
BEHES -8B W Bt O H 2EEERA B
s 2lel Bed

E ©0

BREAES] ERFEEES A EREHE g2
a1zl EESS 1988 6 F HE 19894 5 A7HA
ojzgtdolE o] &% U] MKAES HAI8A
O 2 BRE AU
1. S ojxgtd Yol mAME2 Hcet 32+3.4 %,

5.

Hb 8.31£0.9g/dl, RBCs 132X 10°+27.6 X 10*mm?,
&ER 2.740.7g/dl, GOT 143%19.5units, GPT 50+
14.2units, $¥ 2 70+12.6mg/dl, BUN 75+1.9mg/
dl §oldrh

KRS kol mE Mg 23CE BB o Z3}

o] 5C THEAI(18C) Hat ¥ RBCs# 7} #/-8F 5 2.1,
5C LR A(28C) Hct, RBCs# ¥ glucose®o) 1
st

. BHEEES #Mbo wE mEKES 4.5ppmS U

ETOR &o &EAAL EAAGppm) Het ¥
RBCs#+7F #1in stgom &&EN4 @A (7ppm)
Hct ¥ RBCs+7F 7ha 3hslch

. FHSAERE 10%ells/fishE MApIol BEMES 75 KfEME

RHEZ &4 Hct, RBCs, glucose, BUNT& 7} #i%3]
M stg o ol5& 6 AT 3HE FYch
AT 10%ells/fishE WM HEF 2 94l



44 w32 $7 Het, RBCs, BUNfE7} 74 =
ot o] A4 ¥R fiv AU

6. Edwardsiella tarda? 12X 10°cells/fishE #HRI0)
HZE% 4% Het € RBCsfi= #4391, TCHO,
GOT, GPT, BUNf & %7} 8t 0.0, B $ #iFt
KfES 34 HE 3~48 Mol MR 60% 7t
A=
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