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E=Y AELHo 7 o]FolA fr}

53], oF9 =7 g AF7E AYEHEA
FUE o] 8F A W] FAz WIS EUY
&M (Marchalonis, 1969 ; Taylor, 1971 : Ellis, 19
76 3 Cuchen and Clen, 1977)&} &7} &<l
w2t B Y7ol ol A wdg FPog Hal
Aol 7150} gt e, HHo2E WA B
F AW AA7 Hstel HAFe] i LoiFHe
74 ARt MR FRE AR AT FEHDZA
ojFe] AY F=E HAHIedole B HETo)
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olok@ dagol Z3A AAHI Ue dFoth
% T EZTE FHLE2F AZAY BY7)Fo] uig
AT o ole] dhsir= olv] hapten-car-
rier effect(Stolen and Makela, 1975 5 Yocum, Cu-
chens and Clem, 1975), 5% |4 H ¥ (Hildemann,
1970 ; Hogarth, 1973) 5 <ozl d¢ Az £
TEI oFY T {XT7e ] Haide M=
d&He dAEe] AAHEDL UHTurpen et al,
1973 , 1975 ; Mckinney et af., 1976 ; Blaxhall and
Hood, 1985).
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HErel of3l ¥H3-(GFERAt, blastogenesis) ¥ =
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2pdvl) 7)(Sizemore et al, 1984), ¥ o](Rosenberg-
Wiser and Avtalion, 1982), FXI7R4:-0}(Etlinger
et al, 1976 ; Warr and Simon, 1983 : Thuvander,
1987 ; Tillitt e al, 1988), Atlantic salmon(Smith
and Braun-Nesje, 1982), chinook salmon ¥ coho
salmon(Yui and Kaattari, 1987)2] @EFo] it
mitogen ¥ 448 A olg9 TV} ERF
9 T cell & B cell mitogen ° i3 9H§-&
Uellle Aoz HuEdch

ZAYAH A¥He T =7 ¥Y Ao
W3t EolH AAHE AL e FE olf
o T Yxpg FEsh=d de o= o
o] WYE ojF Yo AL HEAY dTE
Chiller et al. (1969)°] F-A)7N4-01(Oncorhynchus
mykiss) 2] BT Ao BRI YAIYHTE
ez & ol glom, oF Yoshida 9 Kitao
(1990)7} Jole) &3 Py P72 MYl
e Eastgrh

2 dFME ERFE VIECR @ o8 F
7HA B gaAg Agstd ol &8 Yol
FREEY T AEs} B AFo] 483 g7}
EAHI=AE ZAIFOEN o]Fe HBojd WY
Hhg-ol EAE w3 WAl Jidel WAy 7| ARE
AFstn &t ol& A3 ERFAM T cell
%& B cell mitogen 2.8 ¢&#3 Con A, PHA
P LPS 9 T RZ7o i A AFA=2 ¢
BCGE olAldl 4% ¥ olE mitogenol ¥
Y7ol vkg EAE ¥la HESIYC

Ae 2 ey

1. 4¥9

ANEE 24 FARAN £F TL BT AT
100 g A=2] YoA(Cyprinus carpio) & @ A3
AN E & FRNM & 2L XA F 40 £ AR
FZE &7 Ay AHE3AT.

AY 71 ¢ A B £ 20~24C 2
AT ANTE WY ARE 1Y 28 I3
Aot

2. g2+ A=x

EIHSENA T 4274 B 2 7E A3
Aoz 42y A mitogendl W Jof BT yb
<& ZA3] $18 Phytohemagglutinin-P(PHA,
Sigma*} #¥), Lipopolysaccharide(LPS, E. coli
Serotype Olll © B4 Sigmart #|¥), Concanavalin
A(Con A, Sigmarl AF) £ BCG(Mycobacterium
bovisel ¢FE I, bacille Calmette-Gueria) & 50
ug/fish 522 87 FASR.

3. Az Az &8 Yo Y=7ao ¥

Z} mitogen™ BCG A= ¥ J=F49 WHtE
ZARE7) 98 FA F o6, 12, 24, 72 A
2,3, 4 5 d¥olE ofvxQh At o A(25~30
ppm) 2 vl A ¥ HA A2l FAIR 95
Aol & MYt £ BES AFIHAh )AL
May-Giemsa G4¥ez fd4ste HAFTF 5000
AX g PIpEE AFsch

4. €27 £¢

HZX 1 ‘Ficoll’ density gradient centrifuga-
tiong ol &8 Eel3tqict A 1 b E ] 8A4Y
10% —3% Ficoll-metrizoate7} &°i3l& Al8#9
AR ZA2HA $F A1 F 270Xg 2083
L4 s 4 38 MEE ©E2 Fo} HBSS
(Hank’s balanced salt solution) 2 120Xg, 10&3t
A3t 33 A £ MEM(L-glutamine,
100 IU penicillin/m¢, 100 IU streptomycin/mf, 10%
foetal calf serum)ol VE3IYUE o T HEZT
Hetl & Trypan blue exclusion®y o2 HAHRH
¥ microculture welloll A 20C, 2A] 7t v Falo] 22}
AXLE AAY §F ZE HYd AR e
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HET3] AYT EPEL (10% Fen, )95% 9
AZEE JERT 4 HE Pedg ¢ggloj=F
gt2o] T & May-Giemsa gAML 2 dso
FREv Aoz AR DAY

5. DNA #% &%

Mitogen ASo] ¥ PZFo] WE FHo=
ZA3}7] 918t Labarcash Paigen (1980) 2 3ol
wal AEH PEX T DNA B¢ 339 &,
HEZT# B F A3dg 2Y28A AALD
dolle HEF 39 DNA §3% vlx 2339
Z 4879 3 AMERE dojn Zzte ANRE
ACD 8- (citric acid 0.48 g ; trisodium citrate 1.32
g glucose 147 g ; distilled water 100mé) 2.2 104}
B4A1 F A ¢3589(phosphate-saline buf-
fer + 0.05 M NaPQ,, 2.0 M NaCl, pH 7.4 containing
2X107° M EDTA)# &E¥3lo 2 83 2&ng
4% # Hoechst 33258(1 pg/mé) = 10u} 314
ek o HNAg ¥F ¥ F=A(HF 356
nm$} 492nm) 2 F4=& &4 3l DNAY 38§
T3k old] BF DNAv dof A4 DNA type 3
(SigmaAt H|#F)& ARR-3Ach

6 24 ¥4

HET HEA(1L0X 107 cells/ml) g TY g
SRBCs(1.0X 10° cells/mé) &} 412 ¥ 200X g, 5 #3t
{4 BT dedE ALHA AAG F
15T, 3A13F wl9¥ the- RFCs(rosette-forming ce-
)€ $/3IL Je ANPRE 2=y & F
1% brilliant cresyl blue2 |43l H7ZsH
3= Ownby$} McCullough(1983) o wel HA
HEZT 200 cells ¥ 470 ©]“de] SRBC 7 #34d
HET & Agdtd 8 89 FTF 10X
cells 3 ZAPAY HESF2 FHIHAC

7. ¥4 4H¥Y

Z} mitogenell ©¥ YT F9 F2, B9 o
Hato] #AE A7) A8 E tarda FSW—-91
0410 52 ¥4 4¥E stk —40C o 52
BEAZ] FF8& TSA viAo A 26T, 24 A1 v gt
UHg LDs(96hrs)-& 23Tl mitogen A} ¥
4F A oMY Fo T}t LDy F e F=
(20X10" cells/mf)7} H=E A 2FFo] de
o] Z+ dgrdE2 16 JRAlel oA 0.1 mey
B FArstdch

324 489 A dd 4E&& (RPSZ et
Wict

% Mortality in mitogen-treated

RPS=[1~ - 71X 100
% Mortality in control

8. Mitogene] W& %o

Zt mitogend WS T3l boost AAE F
&0 =F, T cell¥ B cell mitogens nz} uhE
Fodte PEF kgl g RABINGL A9
o oAlF 180~200 gof YEAM ARE FE&e
18+ 1~2CE AL 2L 9je] A% &Y =
e & 487 5d3A 13 FJAl, mitogen
18] £ dYolre} FUH o Wioz Z
mitogen& FHEULH 7Y F FUYY FEE ¥HE
Fojaqeh o1} @A T celli} B cell mitogendl
e AsaAAE A7) A3t Con A} PHA
Fo ol LPSE, LPS ¥47<= PHAE FAF
&t

YHE 2o A0 ¥hE Fo £ 6, 12, 244419}
1, 2 3 4 5 678 MYs 4 d¥79 =T
BEE AAste X P50 WZtE AN, 2
AP WS AAIEA A A =AY A
E&ol HYE ZAEIC
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Fig. 1. Separation of blood cells by the discontiuous density gradient Ficoll-Metrizoate solution and light
microscopys of the separated cells stained with May-Giemsa. I, lymphocytes 5 II, thrombocytes and
neutrophils 5 1, red blood cells.
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HET-o Zt YT Alole Px 7 wkgo ¥
A%A foAde student’s t testZ W LI
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(Fig. 1). °l& & 29 H¥8& May-Giemsa 84
Hoeg dNzle] A4 Zx 2z 2z gz,
ATt 3F3F, HAETFIL FE olR IATh

2. 2 4979 AT AaE <8 W =T
o Wz

Z} mitogen® BCG Fo F At AxdE &%
A HZF Fof WUBLE Fig 20 Jehidch
HY A Foje] PETF L7} gzl =
FAAUA F7H¢ Rez dUehgth BCG $o79]
A T2A17HA 996+ 17.1 cellsE R )3
F7retR e 134 oF 108+ 34 cells®2 HIAE
ek Con A9t PHA 79 A& 72274
Z}7} 106.0+ 10.5 cells® 120+ 6.3 cells® F 7}t
3IFAAA Ko AA F7HEAC LPS T e
1575 133+ 39 celis2 HAE Yehdon o]
Folle 90+ 149 cells 3=E FASAH

Lymphorytos (cella/5000 RBCa)

e N . s .
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Fig. 2. Changes of the number of lymphocytes
in blood of carp injected intraperitoneally with
physiological saline(control), BCG, PHA, Con A
and LPS. *, significant difference between control
and experimental groups : P<0.05. Control ; +,
BCG: W, PHA: A, Con A5 O, LPS: [O.

3 7+ A¥Tel AR ZAE d¥el DNAY W3

Z} mitogen® BCG AFoll 9§ A ME2
WHElg A7t ZAubd DNA#e w2tz golrEglt).

Fig. 3 © & A¥7d #¥e] DNA%S w3E
bl Zojoh

gzt A 71 Hte] A dge 3
Holz) @& 3 ¥]8 BCGY Con A FoF9
A9 2ATAC 42t 24459 21472 HIXE
vehlle] 1:/74] ¥led Ee] fA=HNH
LPS o7& 1FARE dizo] ulg At F
7hEt e Hog Aole gith
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Fig. 3. Changes of the DNA content in whole
blood cells after stimulation with saline, BCG,
PHA, Con A and LPS. Control: +, BCG: W,

PHA: 2., Con A+ O, LPS: [

ONA comtents (/)

PO s ‘
Fig. 4. Changes of the DNA content in isolated
lymphocytes after stimulation with saline, BCG,
PHA, Con A and LPS. #, significant difference
between control and experimental groups ; P0.05.
Control : +, BCG: I, PHA:; A, Con A:Q,
LPS: (.
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4. & HYTe A A W=7 DNA%
Wt

Zt Agolr HYe] DNA%HS Wit 44z
Y79 Fvlol @ AJRAE Lok 7] A3 Ficoll-
Metrizoate® AH8-8 #-2|¥ YXT9] DNAZE &
A3l A AIE @AE Fig 4o e

mitogen oI 78] 7% 24227 A) B 2TRG
Be £318 fAsdey 12ARE 43 F7}
8o} 23 Ao 277} 237328 W& ¥PH mito-
gen® BCG 47 =% Hu A& Yetluzt
Zrzt Aok A Awke] @A BCGS Con A
Fopgto]l fol4Qle UM JEMIAG

5 2 A9 Al HIE HET F(pelleted
RBCs)] DNAH 3}

Z AP YT EF F delle HET
#¢] DNAZE ZAMShe] Fig 59 UEhAIT 28
AYFA 48 717 F< 300~600 =2 o
Z7-8 YoiE o]zt gilch mitogen®t BCG #
ol B¥ 1FA7A gzFEO 3 F£AE
Uehden 2345 E Gy Frlte 4 FRA
PHA, Con A ¥ LPS Bod72] 7% 2k 500 3=

. L N i
H " ¥ 2 3 4
hours weeks

Fig. 5. Changes in the DNA content of pelleted
RBCs after stimulation with saline, BCG, PHA,
Con A and LPS. *, significant difference between
control and experimental groups ; P€0.05. Cont-
rol s +,BCG; I, PHA: A, Con A3 O, LPS: [

6. =23

RFCs& May-Giemsa ¢4y o2 HH&o e
gHoz #AH A olF AXI FETYS ¥
4 90tk RFCsE 21 Alx o] A glen
AEAe A P4, &= o oz 4530
ol AYT} Py YL TP AV 4~5 pm,
6~8 umst 8 pm oo FEU o (Fig. 6),
2A& ¥4 FHIME Apovl e Ae=
21257 ¢=4

7. 37 A¥

Mitogen® BCG FAF ¥ 454 2.0X107 cells/
me] FEZ FF HEY FAE FHUAER Y
hBELE JEhAAHTable 1). BCG Fo771
76% 2] A&ELE 714 =3-o1 mitogen FIT9
74 PHA, Con ASH LPS A¥77} 2tz 93%, 68
%9} 62% 9] T MALER 5 v F2 AEES
eERA A

Table 1. Cumulative mortality and RPS after 4
days of intraperitoneal challenge with 2.0X10
cells/mé of E. tarda FSW 910410 following stimula-
tion with mitogens and BCG for 4 weeks.
BCG PHA ConA LPS Control

Cumulative
] 93 68 62 72
mortality( %)
RPS 76 - 10 18 0

8. Mitogen®] ¥HE o A3}

2t mitogen2] WHE Fojo] 2% boost A9}
WAt Fojo] i P ¥hg AHE Fig 7 (A
& B)ol Jelideh 13 ¥AE 15:Ad] Az F
48 mitogen? BCGE ¥H¥ Foi¥ A, 231 Fo
3 RAEEE fAAUA F7HEH7] AlREte
1724 Hux& vebdck(Fig. 10, A). A=77}
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Fig. 6. Spontaneous RFCs with SRBCs in brilliant cresyl blue staining. The RFCs(—>) appeared with
different sizes in a, b and ¢.(X1,000). a:4—5 um b;6—8 ym c¢;9 pym=< d: The lymphocytes of

RFCs with different sizes.

AY Z8071A] 392+ 2.2~43.1+ 11.7 cells 9 &
F A ¥ BCG FATY A 12A13# Hi A
(83.0+96 cell) 2 718t om 2FRAAA {9
Ae F7H JERIRIth mitogen FHAT9 A4
2% 231 B ¥ 13 o] HuXo| =&3o
6FRAAA 12 ¥4 F 154 vediAY 5L
F2& FA3L JAh mitogens] 13 Fo F
1537 T cell# B cell mitogen& T Fo%
A% 22 B ¥ 1FH) 25 H1X & Jeiied
Y% mitogend HHE FA%H APl vlE F
=7 A3 A7 24 Jebsti(Fig. 10, B). PHA
To] ¥ LPSE Fo% 4¥T (P-L)AA 23

o & UATHAEE 4Y 8 d7R 2ol
¥ foAddE F7HE JUERRLY 1~2F9
43 Hi 434 (99.3+ 105~96.3+ 202 cells) &
vebd v LPS §4 ¥ PHA(L-P)E F4%
A9 1779 H1A (91.0+95 celis)v= PoL 4
grol v gou} 23 Fo F 1243% F2H
f4%0E 7 BEEHULHY UARMAREE
12 5o ¥ 1549 JET 7o 20E el
25757 A FAHe 24%E& e ok Con A
2o £ LPSE 54 d¥7dMe PoL Fo4+¢
L-P F97d vld Yz Fv7t A JE
gow Yxpo AF AT ol F AP
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Fig. 7. Effects of consecutive stimulation to carp with different mitogens. Each group was reinjected

with the same(A) or different(B) mitogens 1 week after the first injection with mitogens. *, significant
difference between control and experimental groups ; P€0.05. Control ; +, BCG—BCG ; +, PHA—PHA ;
A, Con A—Con A3 O, LPS—LPS: [, PHA-LPS: &, Con A—LPS: @, LPS—PHA ; [ |
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Fig. 8. Effects of consecutive stimulation to carp with different mitogens. PHA(A), Con A(B) and LPS(C)-
injected carps were reinjected with either LPS or PHA 1 week after the first injection with mitogens.

*, significant difference between control and experimental groups : P€0.05. Control ; +, PHA—>PHA ; A,
PHA—LPS: A, Con A—»Con A; O, Con A—LPS: @, LPS—LPS; [], LPS—>PHA; I

H3 golxe Aoz JelyrHFig 8, A, B and
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FY mitogen®& WHE BoH ¥ 1,2, 3, 4,5, 6
FR7A 2AYAY AR5 HAE AR A

(Fig. 9 Con A ¥oi7o] H]#] BCGl PHAE W&
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Fig. 9. Changes of the number of rosette forming
cells in peripheral lymphocytes of carps. The ca-
rps were reinjected with the same mitogen 1
week after the first injection with mitogens. *,
significant difference between control and expe-
rimental groups ; P€0.05. Control : +, BCG—
BCG: +, PHA>PHA: A, Con A—~Con A: O,
LPS—LPS : 1.

x &

olf HIXT 7% 3 f5 U dFe
AX AHEHA ZA)A B9k oh)et HA| ¥
golM A BYA SFAHQ Azt #ujct uk
BEyoz w4 ge diE A7 FAg)
tha A FdFe ZEAQ AL vlEEy) 9@
7o 2 A 1 o] wj$ Fasdir)

A7MA o} PLFo B d7E TRFES
ZIZLRF ARG W EC] B A HgHof
Fout 15 A32FEY YLTFAN verd P&
TEIE g8 I veo] oA Yelvda gl
Lopez et al. (1974)& 9% S=7WME £ Per-
collZ ARE3le dole] PETE Wxlo] wa}
T #oz EHHHen 1% density 1.056
g/méFol A Eelg MEZS PHAC the we-Adat
FEIE A ZHolM T F=ZF fARIGR Bu
ok 2y Aol A Jehd ol # Ade

Gutierrez ef al. (1979)°] B1% I RKFo HY
Aske 4tsle Aoln, Blaxhall# Hood (1985) )
BIME 107 g/mesh 1056 g/méd o] MEF 5
T Ao BolHo 2 ¥H-3-3h= acid esterase®} acid
phosphatasecl &) %U§ enzyme activity® b
Epfogs BUdF AEFNAM £3} A9 ajole]
o3 #elE Aoz FHH7E o} EE, Mckin-
ney et al. (1976)% ooz ¥ £7eo Y=
gro] &R olgo] Tfdt WA sivg +
P Ao HyYr)

mitogen Aol § 35 ¥EFE Y79
Y E¥ XREE9 gXTole g 2 wrgAo)
v)-$- tieFdtc). Pacific hagfishel ¥4 MEE
PHAS| zt5of] i3] DNAQ] §Ao] F718ln 4
Fatgovt ¥/EEe vy 283 vagen
iAo 2 wiof 7]3to} WAL Exe] PHAY
AHEE A Tam ef al, 1977). ¥, nerse shark &
¥ "9 HETE Con Aol dliME wrgsh}
PHA2l Ap=toll ti3fixe vbe-& YehlAl @sich
(Lopez et al, 1974). A3olHF F FAA$oly
YZ 77} PHA, Con A ¥ LPSE AU Z FAEIRE
o o] mitogenol tHEl oM L E ¥A NS B
otz Bogner and Ellis, 1977), in wvitro NS
A= PHA, Con A, LPS % PPDE 3384
¥H8-& el ATH Etlinger of al, 1975, 1976a;
Chilmonczyk, 1978a). %3} Etlinger of al. (1976b)
& HETE T cell mitogen 22 ¢33 $1¥ Con
Ast ¥ uiekg A HAMES A=Y
o] X #elzt LPSU PPD wickold AR
AES} FAFSC T HauEc.

HEF 23l EAaF mitogens] HA Exof
HE AT F2 in vitrool A YA glon] 1
237 deFstA el ick &, Chilmonczyk
(1978) & FAME ) ¢ Pdol] R Aol A
PHA, Con ASH LPS& 1 pg/mfo]d 50 pg/mé7h=)
dAHog Mty AFWEAD Con A7} 1~10
pg/méoll A HAe AIHE JeRd Ao ul# PHAE
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Ho 42 F= U9l ZA =T A3 AR
veldlon olele €2 LPSE 1 pg/méo N &
& JEF o LPSel tigt o] 2]%t dube Reitandt
Thuvander(1991) 2] 2ilsh= Aitsle HoE
PHAZ} 5~10 pg/méol A HA o] AFHE YePd Wi
LPSe] 7% 50~250 pg/mle] ‘wxol AHA
PHART #Hojd A3 axg yehith £¥ Etli-
nger et al. (1976)2 FA|7H$oie] YL T i
A¥ollAl Con A LPS7F &2 50 ug/mést 10
pg/méol X F=ZF 25 ARt 7B Holxtria
Bt £ Aol mitogendl] o § vEo]H
"y $7 ANE FARE7] 98 4 mitogen®
doje] EFe] FAM ¥ 1 ARE ¥, HES
Fok BEF 2T o E AH F=§ A
A% ] 4 PNA mitogend DY FEE BF
FARB PP A= AAE 2AME E3 150, 250
ug/fishdm B} Ao g AFxQl 50 ug/fishel
ExAA HYAR7E Ytk JEE HAte
A= A8 JehHE mitogendl BEE o1F, 4¥
&Y, £E mitogend] FY F¥] FHHel wat
YA EA] Ygv A9t e Aoz A"
mitogeno] WP FZT79 FMtE HE F7HA
Wl o3 3% 4= Utk & W) 8t A blast
celld] ¥el, + 5L FAFs= 4bE(Sakai, 1981) 3
thymidine59l ¥% 232 FA&o ¢ F4&
2% &= WY (Faulmann e al, 1988)°ic) & 4
e F7HA] WY 55 A}H8-851E ) mitogen
o7t gxTo) uls) DNAZT AEF7E f9
AUA F7kstdes 2 F LPSeh PHASl w3
Con AS} BCGY == a&#rt 37|t A&=ich
A 4 Ao Wl Yotr 7] 913t Labarca$h
Paigen(1980)2] ¥l mal DNAo| Soj3e=
23 Hoechst 33258& ol8-3 DNAY ¥&
2733t WY DNAF &3 AH 3714 mito-
genol W3 BCGSY AT Ayl FHojd Aoz
el o™ Fig 40] Yl @27 AAe T
ZA%& JeEniQt. 4¥ 7 EF RBC #9

DNABolAE & syt #8354 gsten Z
AE7E F7M Fae YooM= dFE BFE
e F oy F=79 B39 BCG Fo7E
RAIARE waA 7187 Azste 258
nAE Jvehdew, Con A% LPS 97 12
AIZHRRE A3 Fohekr] ARt 1R
He ZE AY771 843 37180 27 A Ju1X g
vehligled olzd Az Hol MEe DNAF
oA ehd F7H7E HAE 2T Frte] ¢
AL & F Uk F, JHH] FZFE mito-
genol\t ¥Walz e 25129 Foo] o3 &
AR MEe] BBV AlFEe 47 AL
He Aoz Ayztgr

B a1 stolA Y=7o £3 HIE BIY
A% JTF Fe FA F 2Ilde 2R FAE
vehiitizl 7241 AR E g2 BY & FAE
71 ¥ 3FA7A f40A FA=HAC Ellis
(19811 93hd Ywtyoz BAF corticoste-
roid9] FE7F A¥FHoz oA FHE F
A WA wx snigs Fo F 4~62130
Apolel] @ET ZaFo] LEhgttizl 2443 Fof
Az otz 3oz B H¥dA deid
Z7)8) @& PI P FAv FAR AT 2EH 2
g Aoz Ayt

z} mitogen©] M2 & YEZFE AF3HEA
o BE A7 98 mitogend WHE, ILA Fo
3ol Pzl ¥he-g FANG Y FYH mito-
gend vHE T F9o Hl# 22 FAA T cell
mitogen® B cell mitogen® A& w3t FAH
AYFAM P AF AR}l o g o=
etk $Y% mitogend] WHE T F gEF
F9] Z7p7h uul@ HeE Hol 13 FojA] v
§32 & M EEC] °]F mitogenol] tH3 ¥HE
o] Qi€ YUY F AR W2 o]E W¥HE
HEEo] thE mitogen Foioll sl FolAdUA
Z713t e g PHA & LPS o di#) & vhgA4&
7kR METo] Yoio &8 Aol EAe A&
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& F Utk ol8i# AAE-S Chilmonczyk (1978) &)
FAME ) &8 W YT 7 N in vitro T
B YR 3= oz LPSE WA = X
LPS Et PHAS ui§ Z3, LPSE d&3HoR
ASHEH A Lol v =7 2= A7 gag
9 PHAE A7hg 4¥T7odAe f948%0e F
717t BEE{YY. E 4¥olA LPS ¥4 ¥ PHAE
o3t A¥T B PHA %o ¥ LPSE 9%
AEFY YEF A= A} bdia & Ao
Bol AMulojA T M¥e} B ME Alolof] dojd
ojrl® A5 g9 rhedE fA3 WAY e
Stk mitogen®l ¥HE Fof A¥ Ao 13 Fo
¥ 154 Jdebd 9272 X7} mitogen & 133
FAF A4¥gel v We AA Jelded oe
@$e FRoz A% A9 oA gEeE BT
Avtalion(1981) & Clem et al.(1991) HIE A&
Al EHuE svjEls @ $e vt Ao
Fu FAF T EeFEA HY wgg AgA
AlZlcta Bl dQEE 7)ol &4
e 2 e oFol ut vl AT
¥ole] A4 14T olFtelME HY WHg-o] A=
Reg 42 A Uch(Avtalion, 1969). R F2O2
A3 Y wkgo] A= 7|AA M o3
SA 3 WA A et Millers) Clem(1984b) &
ol#ig WY A7} memory T cell B.t= virgin
T celld] 23 ®Ao] HAl=7] fEolgtn B
a3ty e, oo tisA Fof Blyst Clem(1992) )
T celld] 8439 F4 @A ¥ 53] 27 ¢4
2, pre-protein kinase C activation ©]He] ©A
F Ao Uig Fgdel x& ¥ 9A EE ¥
olde] BAZt AL WHoEN T HEL ¥hgol
Astgria Eadoh

mitogen Fao G4 <o} £# ¥ YEo
ZAYA YL A A =9 WY AITE
g3ty 2AYAY e ARG 2AYA
Fg =g 4T, 15C, 20C2 2ASS FEAYU
2z 15C7F 7P AFAAR Ao g vEikted o]

2% ZIE Yoshida®t Kitao(1990)7F Yole =
AYgel 229 % ¥4 gedn Bug A
e Aozt wirk 2 28] 4y 2=
FIUE Aol YR 15C7 7HE AAHo R
vhebgt o Wi FAIZEE gl A YA 1A B
2A17E i B} 3AIZ MRS A 24
A 7Pg AFRFolUrhkes HellMe £ 489
Aol YXdh= Ao g Yelstth RFCse g
Aol #FA AL ¥AE i+ 270 o
A BE=EY oleidt A= Chiller et al
(1969)°1 FA7iEoiel 2APY HEE 5714 —
W, AYZT, &7, FAAE, dYAE-=2
FEBAT {AbEIh

mitogen?] ¥HE Fof F A7t Hzpd Pz 79
EAYEA AXFE AR 3% 13 Foorg
ol7bA 2 wHE Ro JEelA® BCGSH PHA
Bo7e 2AY¥AY FEHol 7P wA JeEiwth
olgig AHE Ho} LPS FoFoA F7lg AX
o] BAYgol BA3A ¥kom, PHAS BCG
BoE Z7Hg AXETo] T-ike cell2A ZAE&
P4 Aoz FAPch 7 £ Wl
DNA%<] WsloA Jepd o= €9 Con A
o7 2A¥4Y Fo] BCGY PHA FoHTo]
B3] Hojxle ReE Hol Sigel ef al(1978)°)
Con A7} PHA-responsive cell& YA @k B g
A7 fdgo]l glg ez Mk @A nurse
shark”} suppressor cell®& 7FAi 3l& AHolgle
A& 9t Good et al.(1985)°] Con A7} mice?] supp-
ressor celld AF¥che g 2AZ o £
AP M Con A7} PHASHE THE AF9 P
TE A3F Ao BdEY ol e g2
in vitro1 X2}t o} A7FAZ Con A% PHAE FA°l
ofMUE Tt 10 wE ¥EE AN B
gazt A& Aojth

Z} mitogen F47oA4 YERG & HET AF
Edol= da 4 4¥ 23 mitogen Tl 2%
E. tardeo) 0@ ¥ Az vj§ ooy Ao
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Hojn) BCG ¥F tro] gix7o] ul#] e ¥
AHE& JEdth BCG £979 2% 25 pgffishe)
FER FANE B9elx 37% 9] HAREE mitogen
Fo 7o Hld] @e #igE Yehided oY
Z e Salati ef ol (1983)° E. tarda FKC 2 A1¢
WY 43 A% 52 AR B7Ea Wojgol
St Bag gk 23 Ao E Tlike
lymphocyteZ} E. tardaol) th§t o} w-go] #oqt
7Fed& AR Aeg Addd. %, Z mito-
gen T Uehd 3 AF L2 Bo} Reitan?
Thuvander(1991) ] 2118} v} 37} X) 2 blast trans-
formation®] &3 8 @ET7} activation signalol
Hhg3he TELe o 4 1oy Weukeg £
M ZE(effector cel) 2 H3}she FAde B o}
¥ WAt avEe Aoz Hr
ZEgAHo g, o27tA] mitogen Foo Wi ¥
T79| IR W =AY gL 2AR 9
ole] 8 AU T-like 18]3 B-like cells©]
EREE ¢ T AN, olF YT A4S
Ao Uigt oo BAFEHE 2EYS £,
A5 FF/ 5 o8 kA a4le] #aAHEg
olel s Eoh e d7vh gay Aoz 47
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The response of peripheral blood lymphocytes against in vivo
stimulation with mitogen in carp, Cyprinus carpio

Mi-Young Cho and Soo-Il Park*

Nam Hae Fisheries Education Service Station, National Fisheries Research & Development Agency
*Department of Fish Pathology, College of Fisheries Science, National Fisheries
University of Pusan, Pusan 608-737, Korea

This work was carried out to investigate the functional heterogeneity of peripheral blood lymphocy-
tes(PBLs) in carp, Cyprinus carpio. PHA, Con A, LPS and BCG were injected intraperitoneally
into carp to determine the blastogenic response and rosette formation activity. In each group
of fish treated with stimulators, the cell numbers and DNA contents of lymphocytes were higher
than those of untreated control group and reached the highest level between 1 week and 2
weeks after injection with mitogens. These results showed that BCG and Con A were strong
stimulators of proliferation compared to PHA and LPS. However, PHA-treated fish twice showed
the highest rosette formation response among the consecutive stimulations with the same mitogen.
Alase, the results on consecutive mitogen stimulation revealed that carps reinjected by different
mitogens led to an increased stimulation higher than the one reinjected after 1 week with same
mitogen. It seems that different mitogens may stimulate different cell populations and implies

functionally separated subpopulations of lymphocytes in carp.

Key words : Lymphocytes, Mitogens, BCG, Blastogenic response, Rosette formation



	xcb: 
	dg: 


