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G4t W7} (Silurus asotus) o G2EAFS] WYFE May-Grinwald Gimesa g 4o} 2t
Hefstd EA 3 Peroxidase, Alkaline phosphatase, Acid phosphatase, PAS wHgoll ¢ A%
34 R Escherichia coli LEEYA Abgtol] tj§t Aztg9o] fFof uet EFaled 2t EF
o A4 NESAG. LzYAF HYFE 3FL BT I R d7 4 Fog PR
Holdrh TF7E A 12~15 m o Y89 MEE, 8L gRFo] 9y, JdE £+ 2-3 A
o] FRYFeE ZFH MEFHA AA= UYL, Peroxidase o PAS ¥HEoll= FA,
Alkaline phosphatase & \cid phosphatase ¥Hg& 2Aj¢|glom A ALE FASFHcE dtE=
A7F 12~15 m o 98 Ee B Yo HER YL 45F kT EET Bges B
E AEse ghgol gAolAxe, AEg vebdrh X P A7 5.5~8.0m & ¥¥e=
o] Axe] hREL FAsta UdRer, BE AXEe whgit AzEe g4It HFE
5.8~7.2 X 7.2~14.4 ym & 9% ®E HF] Axz 2 A¥o Hele] FUdaAlH,
BE Mzsstukgan g Aol Ao REREAFTY 72 7o AL HIFU Y @i
thgol AT, EFT, @ ToE width
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i gojFel  AMEHART U (Ellis,
1976: #%K %, 1983 Braun-Nesje et al, 1981;
Peters and Schwarzer, 1985; Bayne, 1986;
Kusuda and lkeda, 1987: #t 3 ##k, 1989).
A I wizlel W T fajAE /NEFH
(1934) 7} SAZAH W¥EF, d7154 9HE+,
dexsy WYY, gxg 9 dyFE FFG
oden, Bl (1936) & F4sd #HP4 %
A EA WEEE, sE § (1986) & HET,
57, 97 2 H3E ptEsn o a2y
ol 22 &4 HuEH EAE ViEer FES
i o] FAHY B/l zolg Holu Ul HE
o, £ dydie Iz i T2EARFT
HY2E Yo 54, AEstEA 44 2 Y
444 71Fos BHstn 7 ¥y 2P =
AFat et

A2 2 Py

1. o %

AET el s GolFdA E@EAFRLoR
AFS-29 37 #F 18-25 cm (80-180 g ¥
718 PUsted, 90x30x45 cm 9 #el FE
o 5 v F83td &AL ohE AHEEHATh
AR 7139 £ 5T doy, AlgE B
&2 Yurh @, HEF 2L AR &
oJZe] ALEFA o FolA HH AME3tA AHEE
At

2. geisty 53 o AEsdy 44

FAE 1.5% el A F, Y
A FAZZ njREPoA AYse Felol
eggrol SHHEEL Az selojl= RE
€ May-Griinwald Giemsa €94, Peroxidase {I-&
(5%F o} &, 1974), Alkaline phosphatase %+

S (WE T M. 1967, \cid phosphatase
€ (Jancklia ¥) % PAS #F8-& HAlEH
Alkaline phosphatase ¥F& 3 .\cid phosphatase
yre o zhzh Alge] ACP kit (Sigma) € ALP
kit (Sigma) & AM&3sich, dlzTFZA 7|
o Al m ujFe Az gE P A A
M3 Yol g AlEEd Mol BAE Ad F
12 &g

R

Escherichia coli 9 XZTY Akg (10
mg/ml) & W HAdaz 3 3 44 M3
g oohg, ANM w7l EEE 1 ml 7hsked 25T
ol A 30 ¥t §4ds ¥ F, HT MYAY
F2 3 3 ¥4 A3 Hanker's balanced
salt solution (HBSS, Sigma) ©f si=adg& 20
units H7F$ HBSS-20 o #HFFE7} 20
mg/mi 7F HEE EHA7d. FHa" Ads
o] Ficoll 400 (Parmacia) ¢ 11% ZFFFd
Metrizoic acid Na ¥ (Sigma) & 12:5 ¢ H| &
2 T 9 2m B Wi, I fo oA
A d2xEA 1.5 m & F53o AdA
1,500 rpm ol 20 ¥ 7+ |4 Eed d& 43
o] Wiy el e HBSS-2¢ o2 3 3 A% o
&, HBSS-20 off 1 x 10" cells/ml 9] $=2 ¥
FAAE HEF T/ 1 ml o 20 w o E
coli A4 (20 pwt) & ol 25T oA 1 Azt
ANeul st $ ohaFe] HBSS-20 & 7hete] A&
o8 fA4d Gg SRAEFHE o] 83t
SUERE e ® FHo2E oY A
218 Tx8d 0.5 ml o E coli oY (20
) & wol & WHoE wigstuAM 4uY
HHste] =LHEEE BEAC Eddol= mE
FEL May-Grinwald Giemsa @M E AAIg
T, #@ulFse M HAstd 48 FFE &
AstArh.
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2 BHE # Utk ols Wy T ety
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20, 48 ¢ gy Hioo] £ cofi o XE
4 Abdol] i A zrEel FFi= Table 2 ol
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& il ¥, d¥Eelen w2 2-3 79
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Table 1. Morphological and cytochemical characteristic of the peripheral leucocytes of Korean catifish.

Shape Cytochemistry
L . Cell size
eucocytes o Alkaline Acid
Leam) Cell Neucleus  Peroxidase : PAS
phosphatase phosphatase
Neutrophil 12~15 Round Round, + — - +
Ovoid,
Segmented
Monocyte 12~15 Round, Bean, - - - -
Irregular  Irregular
Lymphocyte 5.5~8.0 Round Round —- = - —
Thrombocyte 5.8~7.2x  Spindle, Spindle, - - - -
7.2~14.4  Ovoid Ovoid

Table 2. Phagocytosis of total peripheral blood cells and separated leucocytes against formalin-killed

Escherichia coli,

Phagocytosis

Leucocytes

Total blood Separated leucocytes
Neutrophil + +
Monocyte +
Lymphocyte - -

Thrombocyte
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Fig. 1. Morphological characteristics of peripheral leucocytes of Korean catifish. Neutrophil (N),
lymphocyte (L), monocyte (M), thrombocyte (T). May-Griinward Giemsa stain. Scale shows 10 um.

Fig. 2. Cytochemical characteristics (a. b) and phagocytosis (c, d, e) of peripheral leucocytes.
a : Peroxidase positive neutrophil, b : PAS positive neutrophil, ¢ to e : Neutrophil (N) and monocyte (M)
showed phagocytosis. Lymphocyte (L) showed no phagocytosis. Scale shows 10 gm.
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Vel A EFWA Haslo] AU (Fig. la,
1b). Peroxidase otz ¥dWt§& vehlls #
A giglo]l M EF Abdgsle] AYAT, G
$& UelleE HdEY £+ F3 MUY Fige
2a, Alkaline phosphatase 9+ Acid phosphatase
BEgofli= BSF FAol¥rth PAS whgele 44
e Eldo] HEZF AM7t Fadoz |
glojgoh (Fig. 2b). ¥, E. coli & X2%4 A}
toll 4% A2AE& ARG (Fig. 2¢, 2e).

e A% 12~15 m o) 9% e 293
Hofol AEE $FF E BFEG 29 #
MY ol g FTH7IHE JEhE AEiY
173 o3& Atz Yk oj2ig MEE A
FA&e FE7F #EEHAAE v, HEHE
Wi e A= #FEHA"S (Fig. b, @+
Alkaline  phosphatase,  Acid
phosphatase % PAS ¥Hgof &AdojgAnt, 7%t
21288 29 (Fig. 2d. 2e).

BEFE A 5.5~8.0 m & €89 HEE,
Agvigol AUE A e] sfo] HEe iy

&

< Peroxidase,

AREtar gisley, $4videl XA AEe
b ol Zo] & HFelo Hejz EAs)
o, w25 olyig AMEFo] BAHA Y& AL
= ANk B2 Ao At ot FEol Ue
ALE gt (Fig. la. lc:. oldid Mxe
Alkaline phosphatase, Acid
phosphatase R PAS whgo] B%F &4 98-& )
Ehigle Hagx Qi (Fig. 2c 2e).

M= 5.8~7.2 X 7.2~144 m 9] 4938 E=
el AEZ A¥e Helo wet dx dey
i 3y sta qlol, AEe] o He| HH
= Bosigch AEAS g8 3y e Mo
2 G5 g2E AEdel e ZA dolte
vl B 1 EAE @Ee] 3% ASE AN
(Fig. 1c). Peroxidase, Alkaline phosphatase, Acid
phosphatase 2 PAS ¥k3-2 2Aoz Jehdon
FEUY Akl i 438x A

ol 4 ol HEPF A4AN AFsA Bole
wj7)e] dxYAFe] z NHFY AL Table
3o BN RAMYE PZrh 58.1% =AY

Peroxidase,

Table 3. Composition of peripheral leucocytes per 5,000 erythrocytes in healthy Korean catfish.

Fish Body Leucocytes (%)
No. Weight (g) Lymphocyte Neutrophil Monocyte Thrombocyte
1 125 58.0 4.2 6.5 313
2 150 18.2 4.0 7.3 40.5
3 155 53.6 2.0 3.4 39.0
14 150 16.6 2.8 5.1 45.5
5 175 53.3 2.7 4.5 39.5
6 120 55.8 4.0 5.4 34.8
7 150 50.3 1.7 3.1 44.9
8 120 4.3 2.5 2.4 37.8
9 90 oL 6 2.0 2.8 43.6
10 150 ' 64. 2 2.3 5.2 28.3
Mean = S.E 58,1192 2.8+t0.9 4.9* 15 38.5%5.9
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Weta, ogeo] AP/t 38.5% B FEHY ¥
77 o] REE AAn dded, @
7o 3F7FE 42 4.9% 9 2.8% B 1 ul&
& gyt

z #F

olf ¥t EH WL e ¥FE 7
F02 3o Wright 94 £+ Giemsa g2
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U olf 83 Aty @39 vwsly) g
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(Ellis, 1976, 1977), Z¥x3 49 nl4¥ys}
zxPYFe H7E e, 944 ¥ ALNS
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Ak 7)o TR AT WS @A
= /NEFE (1934) 7t SMEA WY, H7184
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8T 2 AFE PRI ok 4 &l
(1936) & dl7]o] Oy WYFE YTy
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g4 vivie] xPAFe] HYTE o
A EAHolejo] AEsEH J4 A 4% &
FE VIELeE #F% BIdFdME EFT O
F,oHET L Ao 4 Fog FEHOFHE,
ety B4 E4%9 e 9E ofd
aRm FIYERA (Elis, 1976: BHK E,
1983: Suzuki, 1984, 1986; Hine et al, 1986,

hOAE

1987 Kusuda and lkeda, 1987), %33+ 4
Aelle Aozt AAT EFFE Alkaline
phosphatase 9 Acid phosphatse & 2% &40
& Plaice (Ellis, 1976) & Z4% (55K %.
1983) 9] ¢ F A4 BFE7 ¥4 A=
ztol7k AN T, 2 ALEF A uFe
2QE HEgo AeolE F AL BT JANHE
& Yehldth ol Plice 9 <Aztel A2
bR 2 2P 23R vig EFFE AT 44
e AR g2xgdFe] a7 @
34 (Ellis, 1976) 2.2 HY, 1% AZFol{Fe
7 §-9l= Alkaline phospharase & 71X %9t 3}%
9] o}ft= #Fe Wazh vhdsiths B3 (Hine
et al., 1987) 2.8 n|§o] @4t wr|e 5F
v 2¥xA%e ns AeHdAE Alkaline
phosphatas 9} Acid phosphatse & 7}xIx|gk, A
¢ F #2289 FIsHeE e F Ea
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Alkaline phosphatase, Acid phosphatase ¥ PAS
HFE2 of FHe] zlol7t lew, HFE Alkaline
phosphatase 9} PAS w88 YAoln 1 9= &
doz oA Utk B/HAK T (1983) & AAE
o] A9 dx3e AYE Y7o EAhyrgo] A
SPEAER aol7t dow, FPRrEe A
o §- mlefEttn tlom, Fey (1966a, 1966b)
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Studies on classification of Korean catfish
(Silurus asotus) peripheral leucocytes

Sung-Woo Park

Department of Fish Pathology, College of Ocean Science & Technology,
Kunsan National Universitv, Kunsan 573-400, Korea

Classification of peripheral leucocytes in Korean catfish (Silurus asotus) were performed.
The leucocvtes were classified on the basis of their morphological, cytochemical and phagocytic
characteristics. Four types of leucocytes were observed in the peripheral blood. Neutrophils
were round and 12-15 mm in diameter with round, oval or 2-3 segmented neuclei. Their
cytoplam was stained whitish or grey. Lymphocytes were round and 5.5 - 8 /m in diameter with
large round neuclei which occupied most of the cells. Monocytes were round or irregular cells
and 12 - 15 mm in diameter with bean - shaped or irreular neuclei. Thrombocytes were oval or
spindle - shaped cells with oval or spindle - neucle. The cells with greyish cytoplasm ranged
7.2 to 14.4 m in length and 5.8 10 7.2 gm in width.  Only neutrophils showed positive
reaction in peroxidase and PAS. Neutrophils and monocytes showed active phagocytosis. As
the results it is concluded that peripheral leucocytes of Koran catfish could be classified as

lvmphocytes, neutrophils, monocytes and thrombocytes.

Kev Words : Korean catifish (Silurus asotus). Peripheral leucocytes, Classification
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