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dstzgz Ayl MMC7t HoksaE 3¢ sy £& 71583 &37bede f7& 47
9ste], detujol BAWel V. anguillarum FKC & D522 FASAHA 1 MMC #53) Ee
ol MAYAFLT ¢ F2ol= ©LAE WREAFoIN(AH 2 MMC RED) 117 2 FAll
Aoz MMC AL fEsch A 12T e 2T Hlgted MMC 8437P7H ey
Ak ¥k, A 2FETNME MMCPE H1F R FA9 diREg H{E A2 JusA ¥
APA BE APTA, HARANME F2 FHRINY F2FHd DYt FAHUT, 53
Al 2822 E BRI} old el MMCE 1 4 & Hded f259ez dP=e W
Wogk ¢ W] 2F AFHUT. FANME Jokprt R vt QU F2 BYHAH
Fyuiste] @Ae EEFsYth ol MMCY Fd= #7atw zYxHYUS 2H%H WA
AaAL AT £ AUk W, PorlERY FFE U7) At A 2f=To) WS E. tarda
Aroz FAsAoY AIRAFAH FvHs den 3d dAE HAE B E=E F AL
FKCE 548 ¥ g¥gA7tel WEE AANHez FH3uch 2eu gxddsd &47hs4dL
A8 gQAe ¥ ol F MMC FAAREZANN 5 13ARE dizgol Hjd 4 WA guld
B FA71E Jehigied o ARL 4FA7A AU 2E 2€V% &4 #dsy
Tz YrxAE AAHeE ZAEH o fod At JAE A skt mEka "ol A
MMCE #259¢ E3s dudn wysid = olE FHz AU, o8 Hq¥YPe=
Jutzgz e Feisry @ 75A &4 obrisha gon, NP FAL Ee @i o7 MMC
gzl zole oA wolAlel ¥AH VHF FAol e Aoz AEHUC
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MMC(Melanomacrophage center) & {3 53] 19713¢  Edelsteine

o] MX¥E& Melanomacro-

AZolRe ZAUA BEsE EFAA AT
AgAe AP Agius, 1980; Zapata, 1983).
MMCel e Z7le of9 okt &4 WA
Tae 7+E MAE F§F3T stk MMCE T
ke M E7E F2 HYT RIiEE ¢HE
UFe MAMEZA AAHE olH(olly, 1923),

119

phaged} dtglow depdg AFH Wadke dehd
o}l E(Melanoblast) £ Hahd A E(Melanocyte)
7} opd ¥ ol Wehdo] Melanosome JEIE
Azl EAHAA ALy gglel w3ty
A HHSHE of71dhs A A ¥ (Melanophore) 8] Y3
= opjelir &4tk o] ¥ Roberts(1975) € ©] Me-
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lanomacrophaget HAFEU A T2 Qo] Uwk
WA Ee} FALIETE M, 22 M4 a8a
Mz g3 F=e1d 2HYFE(Nodular struc-
ture) & ¥A3E AY ol o dAFILE
Melano-macrophage centre 231 §&} 7|0 o]z
Mok 2y o] Jdujo] 44E WA #FH81A
¥t YT A7) WFf @3] Macrophage agg-
regate(MA) 2}k Ee]i ok thiiie] Bt
Melano-macrophage centre & 7]&3ln gl7] of
ol £ =8dM% o] war|zg Yk o o
2| A o Melanin & £ 22 Edelstein(1971) ¢l
ool WE Holxwt "Waphd A4 M E(Melanin-
producing celD 9 ZHie= del £ AUHH 8
£4 449 H2Zol=(Ceroid) 9} 2l ¥3F41(Lipofus-
cn)2.2 ¢ex o vl HEZ2H f
Max HQl=o] Qlok(Agius and, Agbede, 1984).
AEFAME MMCZ F2 ¥133} A3 3
A= dojoH(Salmonids) E A Ao RE
FEgolFolMe] MMCe dHT4 849 dusty
AP olEL HMAE T 4/ FWHAr-
gyrophilic capsule) 22 EF#AC 747 FF
on F2 7t% Ar]e] eI AP YA
Aoz ¥2iA Uk Agius, 1980). FEoIF¢) ol
HAHEE BEARE, o] EUF, #4F
Hol) At HITHE HF Tl dE X))
HEo] ol BHAF FiholMx MMC7F 4"
4= 1tH(Graf and Schl ns, 1979). MMC 44 ¥7}
WA EQ AR ulfo] F2 HFo]F ol
g49& 83l FRERA AAH g1, H2
Eo] Bol3 woAle} @Al e HeR: ¢
#HA ok LFHFFEAAME Al =gE o
E4 dAEC] 2710 b ¥7 2 A (Perifollicular
areas) ol XA oo EE3e w44
Eue] A=A, 1 olFe HuFe A4
JAtst BEA YA Atolol Mg thE How g A
glc}y. ©r&(Carbon particle) 3 & B84 4=
5& H4(Red pulp) S} 94 =(White pulp)

VA P9 (Marginal zone)ol BEF diAME
el 23 = (Van Rooijen and Roeterink, 1980),
g4 Yz F2F4(Germinal centres) Holl
A3l oPFer YA+ Ff(Nossal and
Ada, 1971; Tew et al, 1980). welr FaF4]e
HAWrE 2 H L AT Fad Fav g8 EHoK
Tew et al. 1980 : Kunkl and Klaus, 1981 ; Kianz,
1989). olol] Wiate] AEolfFolMz U4 =it
BE4 dzizbel 7glel xvde HFY f&
59 (Ellipsoids) #Hel tiaAxel AN ¢ F4le]
A 1) ) E (Reticuloendothelial cells)oll o3} &
Mgl HFHoz MMC ol £30] dojdcin
g4 UtH(Roberts, 1975). webd Z o] Fol
AolMeE MMCE A @M u5HF
TE JHE7Ie FA4F4(Geminal center) ¥
ZleAer A e Heg Hi o
Z2EA 9l u)8 84 722 (Primitive analogue) ¥
& Urhe 7Hde] AAEo] lth(Secombes ef al,
1982 ; Lamers and Parmentier, 1985). MMC+
Z+% 483 A¥(Grover, 1968; Yu et al, 1971;
Roberts, 1975; Palmer e al, 1992), ¥IE}] E AY
Ee Afatse] Fof(Blazer and Wolke, 1983),
7loH(Agius, 1979b; Agius and Roberts, 1981;
Agius, 1983; Agius and Couchman, 1986; Micale
and Perdichizzi, 1990), ¥ %% 7H Brown and Geo-
rge, 1985) T3 #& 4% Wt we A%H
ZystolA 11 Fxao] golAn, e, FHF
aziet & e 24 9 FRWEEd Yol
e vt g HolyE Ao g dajA vk IR
B3t MMC 9 ¢dF, 27), Mie HAYE
T A% gty HisE Z2AHE, 39 A2
A3 YA HE(Biomarker) 24 1 g87Hs4A
& AlEshE A7 Aol #AHAPL 51t Wo-
lke et al, 1985; Macchi et al, 1992; Wolke, 1992).
o|e} o] MMCe] HAHY zH7|5de Hd4y
! FAQPAHEMY BElsHE FAE
At ez MMCO 8 Bdsie] g&
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FESHA R V15 A7) Hulelol ¥ Aoy
AZEnt AF7A 4E Aty g g
Zdo MMC A9 8% W) 8§ A7E
thell ol2u MMC7F lotzgdds ge 2
71edHo s ME ojug AU st Ao B
d7e WY ginth & dAve oWz MMC
X9 g 7tHste ZHe d¥oz £y}
a7 &en, MMC7l 2 28 9 Woj7|+¢t
e AWRHE e gz ¥y 1
FHZE ofF tdsicke Hol HIdA olFo
Do =2 Bol 42 A% 9 e ¥
R {75 HEAE oF7)he Ao {58 gt
st ol & st UMz Aoy MMC ¥
4e RESAL ofd wE YHZFF7I MMC
TXHHE Clgsta A WAddste) §78
Ao Ay @ A% Pg A
dte] LR7IEe EFRFE ARG

A

1. A%

" etulok(Nile tilapia, Oreochromis niloticus)
T BHAE O i Jd4Hos AR ANs
(A%, 50~70g) FAFAUa H&Ygojges
FE Eddol 600L @AY FxoM (5L, 25
—26C) 2 FYL £XA17 F AYel A3t
AbgE X717 2 A7 5o 98 g

2. Fol @ U BEd aAgYe =4

F2olz ©@yde ZAle Al#EE Indian ink
Ag fHo g 3t Y4 sujE HA H
T3t 4T WRARBEHA oldtel zt HEe
AHg3lgich 8 43 Y (Formalin-Killed Cell,
FKC) o] ZAle oke] ¥e|wF<l Vibrio anguilla-
rum3} Edwardsiella tarda H—4 & ¥k 8tn
oy ety zihAisel YoM Eopdol ARE3}

Aot 7 AMldel FKCe 2mé TSB(Tryptic Soy
Broth) ¥l x| A 26T, 24713t B3t ofulufkg AR
F 250mfe] TSB wh=lefl A Fste] 26T, 24 A
Rt zighui oty MRl iYL XY
ALY (37% formaldehyde) & 05% 7} I =S FF,
24413 FRt Aol BEHAZ. o] BEsF
wel e 3083 AHEAWET, 100000 F F,
el HdF2 33 AlFslaL, gA] 44958 7
dto] 100mg/mée] FAFE7H Heg dEdte ¥
of§ dAgUoE ARSI REA2ZM Sodium
azide(NaN3)& 005% 7} =HA #7138k 4ol
YRR EEHEA Ayl AHEtHch

3. MMC 344 =

AYTe H4Yd 22(MMC 84482 1, 23
2TE& ¥l 3To0M A8, Qdede=s
MMCE #4A1717]1 9% Mg Fig 19 ¢
Ehlidich. MMC #A4AY¥T 13 25 742 439
HA V. anguillarum FKCE o1 #F 1X10° cells(0.1
né10° cells/mé) 2 FAF3II MMC 3AAHYEE 14l
A2l deg 22la MMC JANYEE 20 &
Rol= gl g WHEFAEGIT)

%, V. anguillarum FKC FAIAEAEE 0U4A=E
3t 29 o2 MMC FA44¥8T 19 dislede
dAAd A ArE VEFAEIAT MMC 344¥
T 20 digtele Aed Yo vy AR
FRolugrdd-g oA 02m¢ ¥ 530 HH y
BFAEtgoh w3 & 53% 334 FARd e
MMC FAHHET 19 tidtde V. anguillarum
FKCE Agl g, MMC 34437 24 W3t
Ay Z3oln gEdel FA Fo3ycl Al
et FRole@TAE 53 FAR ¥ 23
Eoq g FA8H =, ol& Herraez9 Zapata(1986)
of A7AF £ d7-del Z¥(Park and Huh,
1994) ol A3t o] 7I1HE M E7F JFAE
HAdste] gHd MMC Be8 348 = 131
$A7IE A% 13 VIR 257 AR
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Fig. 1. The injection schedule of physiological salin(P.S) or colloidal carbon(C.C), and V. anguillarum

antigen(FKC) for inducing overcrowded MMCs within the lymphomyeloid organs.

ARl A, Hed FYY FEoz FAE wEs
How, & 1034 Tt 285E ¥ oA 237
Aoz o]71he WAMEY 23 §I7=
k. iz didde FYH Fool odet
Y A5 FARIA 23§78 AR
AYFo dstde 2424 MMC ¥4 E(Cont-
rol), MMC 347 1(Group 1) R MMC ¥4<
2(Group )& 3o} Ztzhe] H¥E Hysch

4 2FY PA

iz 9 A9 23 Hile 24 &3
7I3F 1294 s5viElE $Astd MMCY ¥4
Ad 2 A=z Ao WAHE TEsA)
HET R 2 49T 8 4 FAE HEdo
10% FAX=Lddd DY Aol et =
AFU L AR 4 2AHHLE T4 He-
matoxylin—Eosin2 2 GMdhes 9, dazgz
AY HAAH METZE B A9 gasr) 9
&} Azan— Heidenhain's Aniline Blue & 2§22
GH-g sted 3 v] H (Olympus CH—2, Olympus
optical Co., Ltd)2Z #asch

5. MMC #Af =Tl oig 871584 &8
44

(1) Hematocrit(Ht) x| &3 2 YT A<
(RBC count)
MMC 3Ad=7 % MMC 347 13 29 of

dtal A 2287 fBAIE 1% 1, 2, 3, 4, 5,
6,7 9 95 Ro] z} =% 5704 A Ethyl amino— ben-
zoate 100ppmC-E v £ 1318 HF FAP=
fEatgct. gdeg sy xelg Capillary pi-
pett® 2 XM&35 &HQI§ ¥ 3,000rpmoiA 30%-7F
Halelsted Hexl(%) & 71E319dch.

H HYT Alee §Y AME REH gy
AMelE 138 "HITA7E AHdld fdsEle ¥
7844 HHM(RBC diluting pippet or mela-
ngeur) & AHRslad AelAdea 20000 Mg F
% 7 A 43 (Hemocytometer chamber)ol | &}3}ad
FeEu A HETE A Imm'F 3
37 2 filsigel

(2) HEy BdAs

HET EHASE A3 g 4718w 5(1)
o FUE MR FE 2P Roln, WYTeE
%% (Neutrophil), 937(Lymphocyte) % o3l
T(Monocyte) & Agatquy, A3 g H
cagros A%, May—Giemsa 4282 ¢
A o FeoFsleld HYT 50004EF
2t &g MEFE AlFSAnh

6. MMC ¥A4H#=2 st wol7ls8A4
A
(1D YAz £ YA &%
22} 8-37Itel B8 € AHNM E tarda H—4
FKCE MMC #EAdizd ¥ MMC 3439 30
AAell sty ojAlF 1X10° cells 4 BHY F
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AbetRTh FAF 31, 2, 3, 4, € 677 214 5 A&
Ethyl aminobenzoate 100ppm2.2 w3 A7l & 1
38 dTFA7IE AP ok 5,000g oA 583
AAEelste] ¥4 2l % E tarda H—4 FKC
10mg/mé o} WhEAlA SHYH7IE 3Pk

(2) E terds H—4 & A14% THHY

FAHLEE MMC 4027 2 MMC 347
29] Zkz} 1070 Aol th3le] A 22 &3 717ke] ZEE
AN M E. tarda H—4 T 10° cells/mé-& W%
0.1mé% BZEAgE ¥ 747 FHHAEE V)
23l

(3) EA%3 24

za 2 2 AET tel 4Y Ayl oig
f9d AAE Student’s ¢ testE HAIEHTIY p
grel 005 mlvkd = felAe] e Aoz UF
a3t

2 =

L g2Z % MMC 344339 vl3s F4e
3% 24

A A ArE ot gz vl gite
MMCs HPZ&Zo] giajzyoz fyel 77y,
MMC ol didMdx Jgael Agsigon
Eqdebdo] gf=o] ALk hE-Fo MMCe
F2FY Fg 7let FAAHUY] A= <l
A1 MMColl webre & dHAdddetoz g
HE5o Sl 397t BUtHPhoto 1a). ¥ %
del ZAeE MMC7t S4lddde] el ma4A
FEII glden, ujFofAel ol FAlfME
MMCe ti5-% 43$ e gich MMCol o2l
Ao dubrge] UM UAY EE MMCE
@3] HEF %ol AFstd AATHPhoto 1b).
V. anguillorum FKCE ¥ 43 FApstn Az
FFE VERAT] MMC BAEEF 164M=, o
Zol Blste vl R F4le] MMC & % A7e
AP 718 HAch wiARAUe MMC #X

e dz2ad 29H fARE %S e
oy, MMCe B2 #7F §39gady Bt &
ZFdo)] UHEA EXHAHPhoto 1c). FHE,
FAle] MMCeE #2 437 99 Be 1 23
FEIQD, BTG AR HAFT MMCe
A717F dAH oz HE # ople, MMC Wi Al
ol ZHgn @Y. =¥ A9 BE
MMC2o} &&o] dizFe] Hl& ¥ 778
A71% Zlck(Photo 1d).

MMC 8A44¥T 2o ME, MMC EA4EF 19
Hjgte] off tizAo g u|Fd Filor ¥F 7}
Az Ao HYE AXNE Iz g vige] ©&
Zol ZFAHHo YU, °]FS 7IE MMC uiel
38 UG G2 MMCE 348 A
AKE 71E e 2L MMC A9 o
ot MMC 3448 1949 ol u]3e
FE2EAE IEE FWAE FHEE Yojut %
AtH(Photo 2a). °l2i¥ Thge] wTo] A
MMCE& MMC B448T 19 H8 b 32
a1 % @8 gkt F2E5Y Alojd] X
MMCE o, MMCe| FH5Y wHdRd A9
aygn AAHe "de] % #EHALH
ol FAFWQ Aoz AAHANPhoto 2b).
FH FldMx gddae 71E MMC W £
2 F95 w@Eqiart AdaA F33td MMC
HUlE olF1 AU, HiFfAe} o] MMC ¥
BAYUT 180 diFoln @& 9 MMCrH &
#s A Photo 20).

MMCES F9 274483 AA £33
Noew H# 49 e 4B E YA =7
MMCe gFe 374 A23 08 gl HE5of
AR TH Photo 2d).

ol 47 #ol MMC #E4 9 A7} Fofl ol
zes 48370 Bv MMC 344892 19 2
Ato]oflAl hekgt Atolg BAARL o]F MMCe
5 #Hdted HAZZ ojujgt ety ¥
ArHe oF7ER] urh
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2. g2 9 MMC ¥A4F=T g T2y
d7zAe AAAH w3

1) Hematocrit(Ht) x| % HET+

MMC 34dz7& ¥ ¥ MMC 84300
i@ Ht 2 9 HET+E Table 19] ek
MMC FAddzy ¥ MMC 3479 Hematocrit
e 191~215% 2 FA% 27 AGHA gk
=3 HYT A5 FHAE 1028~1266 Z F
% A7t ABHA WUCHP>0.05).

vddgetyol #Z 2] Melanomacrophage center®] WHah@i%o] weE MEE 3 R

2) AEF =4y

MMC 4272 ¥3sled F MMC 843
ogglol ZFT, It ¥ wlFge FHAIFHQ
H3tE Table 20 UehdSith MMC ¥AzE
2 MMC 3479 5574 € o Hele
747} 2,0~4.3% 725~90.172 MMC B4z
MMC #AT 18l MMC AT 13 2 Aol
FAF arb g, @] el ® MMC
9z MMC AT el f9g v 9
AE A A UTHP>0.05).

1)
=

Table 1. Antibody(1 : )measured from serum of tilapias with artificially induced overcrowed MMCs.

Days after challenge Control Croup I Group 2°
(Week) (n=3) (n=3) (n=3)
1 32 128 256
2 32 128 256
3 32 32 128
4 16 32 256
6 128 128 128

U: Saline with V. anguillarum FKC, ?: Saline with V. amguillarum FKC. *: Colloidal carbon with V.

anguillarum.

Table 2. Cummulative death rates of tilipias artificially induced overcrowded MMCs after the challenge

with E. tarda H—4 (1X10* cells/fish).

Days after Challenge

Numbers of Dead Individuals

(Day) Control* Croup 2°

1 0(0)3 0(0)

2 2(20) 1(10)

3 4(40) 1(10)
4 2(20) 0(0)
5 1(20) 0(0)

6 1(10) 1(10)
7 0(0) 0(0)
21 0(0) 0(0)

10(100) 3(30)

1 Saline only, * . Colloidal carbon with V. anguillarum FKC, * | Numbers in parenthese represent cummula-

tive death rates as percentages.
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3. MMC AT i@ e ¥ 1 $3%
H7tel A A Fo]

22t 3718 ¢85 MMC 34ETE X3
Zt MMC 34Tl thédted YA E. tarda H—
4 FKCE FAI3t ¥ 6 FA7A FH2 ZHAH
YA WHEFFo)lE Table 3o vehligich
MMC #AdZ=FNMNE E tarda FLF4F § 1
Faloll gA717F 3280 o] F 4FAA] & HES
Holz] gdo, 13y 6F A 1288 A
7kt 13y MMC 843 13 294+ 1
FAFE dzTo BE RKeAA g FHE
vdebldd. &, MMC #43 16149 a7k
27A7A 1280108 3§ 4FAd 3222 U4
AR AT 65:AdE 1288 Fvidhe AEE
Hyokh MMC #A47 20Me 135 A7t
256 JERAIL 4F A7 BA FAHAo 6
FAY #A7te A gz A 1RETA
FU$ 1282 FAdACh

4. MMC #E4dz27 3 MMC AT 29 oi¢
E tarda H—-4 3348 Zd4

MMC 34uiz2d Z§¢ €7 F 29#%H

HAb7k deiutrl Alatatel LMol A ALl
100% o) G39ch MMC 84T 29 A$ole 87
3 2UARE AL o] Az eUMe
HMALEL 30% oL, o F 3FAIA YRLAE
RolA WAl % AN ol o oy waAE 4
$120TH Table 4).

L

8o (Carassius auratus)d) BY HETE 23
BAFAgeo e ddxgzAuy, FA 2 A
AD el MMCe] 271 € 3 F77t Usicke
oMo B ito(Herraez and Zapata, 1986)°] <A
gl woF AP WA V. anguillarum FKCE %
43] A FAEAY, 48]9) § FKCS 4 €=
ol ©IAE F 1080 HAH WHEFAIGOZH
MMC 34& fx8tdch MMC 4% 129 A9
ZHa7NAM MMC EAHET 194 MMC
g4 gko] thh FrhstAd o 53 MMC §R4EF
200 Me Bl 2 F2le HYE v A2 Ao
MMC #A4o] fE= U o] MMCe] #Hoi3 4
AAdE B7dtn dMR¥RA 4o 2A%H
sHAdwste ob71sA] stk MMCOl #HoE4y

Table 3. Hematocrits and RBC counts and in tilapias with artificially induced overcrowded MMCs.

Week® Hematocrits( %) RBC(X10* cells/ml)
Control' Group 1° Group 2° Control Group 1 Group 2
1 19.3+3.0 19.242.0 215%+25 102.8+22 102.5%15 1266 +17
2 212+10 21.5+1.0 218+1.3 1265+12 1295+ 8 1255 *+10
3 206+25 20.7+3.0 204107 1152121 1152+11 114 +20
4 ND 20.81+0.7 194410 111.3+ 8 1146+ 5 1071 +11
5 205117 202120 21.1x09 118.7+13 116.3+ 5 1225 +5.0
6 20.315.0 21.6+2.0 213120 116.1+20 1155+16 1228 +19
7 21.5+0.2 21205 211113 1257+ 1 1285+ 7 1233 £15
9 20.1+05 20.0+0.1 19.1+3.1 111.3+32 1135t 9 100.83+11

! Saline only *: Saline V. anguillarum FKC ®: Colloidal carbon with V. anguillarum FKC *: Weeks
elapsed from the day(day 0) being the 12th day after the final injection of materials for inducing the
overcrowed MMCs. ND : Not tested.
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Table 4. Neutrophil, lymphocyte and monocyte per 5,000 erythrocytes in tilapias with artificially induced
overcrowded MMCs.

Weeks® Neutrophil Lymphocyte Monocyte

Control' Group 1° Group 2° Control Group 1 Group 2 Control Group 1 Group 2
1 20+13 34%10 35%05 803126 786120 79.1+7 2211 23+15 ND
2 3.0+0.7 33+20 35+0.2 725+17 81.3*+11 82.0+10 20+08 16+10 ND
3 20£1.0 20+0.7 3.7x10 783+8 9257 87.9+*1 26r13 27112 25t1.2
4 20105 33105 21107 827+12 90.5+16 90.1+12 30£12 13106 4.7%18
5 43120 3020 27+13 793+17 824+3 799+2 1511 20208 4.3+20
6 24+12 26+02 23+30 78.7+15 79.3+9 89.3+8 25%11 21409 33%20
7 20102 25x03 36+20 795+20 815+4 81.6+8 ND 17+10 53+22
9 20£10 3305 34£03 NC NC NC NC NC NC

!: Saline onyl, ?: Saline V. anguillarum FKC, * . Colloidal carbon with V. anguillarum FKC, * . Weeks
elapsed from the day(day 0) being the 12th day after the final injection of materials for inducing the

overcrowed MMCs. NC ! Not conted, ND ! Not detected.

of 7IQ1g =AAH wAguse {Fe MMC7H
Z3 2] o] R9jo A=t wet 24 g3
F Atk 2FEH Wyo] YA gk AL
MMC7F doz¥4dday siRgzgos Relgof
=9E dile 7158 FREY 7HeAel stk
A2 YHZPZ AU MMC7H d4"He
AT =484 oo dside A daid UA
ol vlgdel AL Kranz® Gercken (1987)&
MMC7F A3 Addcta sgoy 8¢ =
A AFZA7t AAEA Y5k, 71k MMColl
B e HudsdM: 3{Y FAHGLE
A FEe At ot FRolcwyg AL §
-2 7o M(Ellis, 1980; Mori, 1980; Lamers
and Parmentier, 1985), 719 v]#to] f 25 o]
@go] &Ho] = olFel 7]& MMC Wl &
HEAY, FREEE Wy Q2L Fio] MMC
& ¥4¥dy sck £ A7ATeIM ugy
MMCE Hld ¥o] F7¢ ti¥e] ¥z 4y
3o HA=o] AURer 1 L EHH(Tu-
nica externa) AFAZ2¥EA o2 e AU
2y fEEde] AT MMCe Zg=34 o

gto] Zojso] UNE ¥ olzt MMCY &%%
Eitaste d@@uate] @A7h ol BEYsHA
Bk v §3 MMC 344387 29 d3olA
MMCe] #4 & wdel AHe djmgt ¥ #
ZFWo] 2F AR UG, ol MMC7F 2549
FHE Y EE A, MMC7} 7Fake](Turbot,
Scophthalmus maximus) YAl A A EA &=
A2y Hnoz Eoime T gduase F
glEa Mg E3or MMCE JEsle d+
o] fFxegdde A A4£4E et Fer-
guson(1976) ¢ H & RWAsh= Aozt &
7 Utk g, FAlulel #A4E A9 ZE MMCe
Yo dd9dlel At U, AgEIA
guotel Ao H@dite ddgo] BHstA ¢
ek FARAHY it 99 g o=
HAdso] e oz deiz ok weld uF
olAel o] FAUe MMC: ¥#g F4Ho=
ate] AR Aeog AzhEch diryon R4l
o] MMCe 39E3 @ F9d PAdsie A
o8 ®istn gl (Imagawa ef al, 1990), £
AT AN A thRe] MMCZE d-74 F9uiel
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AxEA 7 g dAel e FHF Bk
o3 A3 HAHe Fog AlgHdd F
AzAe AAdeg 43l AFd8E Alestie
Az Qe A9 flu FREAE AF=IY
o]uhdtete] FX] ¢¥ti(Lamers and De Hass, 1985).
53] MMC #4483 2014 MMC7F 9480l 7}
7+ AEHY FHE A3 UAFS ol &
FAY FaH o 2AHH BEHE wNAH Lo
Azt Ach MMC A3 yd oA dozd
Aol Hefsrd] HAHBE of7EkA] ¥ Re
g 9 FAldlA MMC 348 dutzgd el
obd d@Fole A=Ay 712Gl FAHU]
gEel Reg AtgEAck. B v5H ool
Hejghd ol g vt=Al FRkgia # e gl
wEo] MMC #4472 d§ Az 7s gAdus
#5& ZARIATY 2¥7s gARE 471 9
o] g2 YrEAdE 2ARIGOW feofd
HElE <A EIdch $H AYrivd #¥
8o E tards & FHAF 73 HArge] zolg}
A7l FAIA Folg ZAlsled 2 B A
®5E 414 sgoh. MMC 34w 2914 33
¥ MMC ¥4uizgo] vl3ta #ALgo] @AFA
steten, &Ml AAME dzTAME 4
FAA WEo] QW wvE, MMC 4% 13
2004 1FARE Zzt 4u] R gHfol TR E
A7 YR 657 A 7A] A &= Yok wEbA
MMCe #Fuigydoez HAGH AHstE zH3}7)
Hrpke o8l 4571 8dyo] Ue A=
e T

offellA A EAW BHEgA Edo Hy
2ol i@ B RiE(Ellis ef ol, 1976; Mori,
1980; Larmers and De Hass, 1985) °Ji} a2
7ol M el gglols 3 X0 A B
T ZA35(Nossal and Ada, 1971; Secombes and
Manning, 1980; Tew et al, 1980; MacArthur ef
al., 1983; Tatner and Manning, 1985; Herraez and

Zapata, 1987; Kranz, 1989) & MMC7} dg42}
& dEAE AABEL YA I X of
sloe B A Uk Advl dozd
ZA71el MMC7F #oskAl 848 44 dox¥7)
ol 13 3 U Gl A E Frhg A7d7)
glch. B A9 Zxe] MMCS dYAle] #4F
7hebe] ATAE Wil o YA o £ d¥
olxel A RE MMC 8437ks ofalle] %o
Aol BA4F7ie P dHdo] e Ao Jg
stch FEAA Yol AH-§ detuolr} E. tardadl &%
7 eol gLl E 18t MMC 34T 2%
MMC 3423 Atolo] #HALE2 Aole MMC7}
v Eold wWoAelel Y& #HHEAYol UFE AlAF
i U AFY Fol3 "dAe LFHFFTEYY
7% vlale BapAo] W& Aoz g2 3lof
(Carr, 1976; Weir, 1977; Oliver e al, 1986 . Seco-
mbes and Fletcher, 1992), 2}& Zwo) lo] d]
Eold AdA 2| 4¢-& vl F2sta Ak 2
AFEde] o Polgold HAHYMI g
Zto]7t MMC ¥A% xolo] 7191% Aol ofzt
MMC 347 4% V. anguillerum FKC7t
A& o g vlEo)3 AAAE &4 UA &
Ang 5 vk 28y MMC 347 13 24}0]d]
gA7lel 2ol Hol 1 hgAe uhg 3wkt
AZojHoAA dAMEIGonA A4EHE MMC
€ e duazdgrle dAse] HA=E ol
olyn] MMC Well Z8€ 84 £ gy 39
&8 W AAH P wWale} olo] WE A AHE
Hl5o]# g4} W3 Kranz and Gercken, 1987)
52 nEhd, B MMC 84 3jojd] 7|8
Adokir Atz Wold L gxlzte] W] P
FAHY 714e o BFY Aoz Agdd
w2t MMC 34 ztold w& #oid S ¥
A 7F W o Bt Bop & A7 Huetop
& Aoz Alsgch
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Legends of figure

Photo 1. Spleen and head kidney in control(Saline) and the MMC-induction group 1(FKC) (The 2nd
aggregation period, H—E. stain, X400).

a.

Spleen in control. A round and densely packed MMC containing a large amount of black melanin

is seen closely associated with wall of a small-sized blood vessel(arrow). Ellipsoid(e).

. Head kidney in control. No marked findings are found in the structure of MMC itself except

for slight increase in both number and size with more rounded outline.

¢. Spleen in the MMC-induction group 1. Densely packed MMC is located just around the ellipsoid(e).

. Head kidney in the MMC-induction group 1. A MMC with lymphocytic sheath(l) shows a round

shape with obvious demarcration to the surrounding tissue components.

Photo 2. Spleen and head kidney in the MMC-induction group 2 (FKC+colloidal carbon) (The 2nd
aggregation period, H-E. stain).

a.

Spleen. Most of splenic tissue are occupied with overcrowded MMCs. Carbon laden macrophages
are densely accmulated within and just around preexisting MMCs and are further organized to
form new MMCs. Within the MMCs, small blood vessel wall(arrow) are occasionally found. Ellip-
soid(e).( X 100)

. Spleen.. Magnification of Photo-2a No degenerative changes are recognized in association with markedly

compact MMCs. Ellipsoid(e).(X400)

. Spleen in the MMC-induction group 1. Densely packed MMC is located just around the ellipsoid(e).

. Head kidney. Magnification of Photo-2¢c. No histological changes are found in the parechymal area

intimately associated with the large MMCs. (X400)
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Pathological studies on the morphological and functional changes
of lymphomyeloid tissues overpopulated with melano- macrophage
centers in tilapia, Oreochromis niloticus

Kyu-Sik Han, Ji-Young Kim, Hyun-Do Jeong, Min-Do Huh

Department of Fish Pathology, College of Fisheries Science,
National Fisheries University of Pusan 608-737, Korea

To induce an overpopulated melanomacrophage centers(tMMCs) within spleen and kidney in
tilapias, two methods were applied through the intraperitoneal inoculation of V. anguillarum FKC
with a repeated dose of saline(the 1st induction group), and of colloidal carbon (the 2nd induction
group). In the 1st group, both number and size of MMCs were slightly increased in spleen
and head kidney. However in the 2nd group the two hemopoietic tissues were nearly occupied
with quite a large number of MMCs. Regardless of induction groups, many of MMCs were confined
within the walls of blood vessels in the spleen. Especially in the 2nd group, the MMCs without
fibrous capsules often had concentrically or eccentrically located, thin-walled lumens of vessels,
which strongly suggests to be ellipsoids. In head kidney, nearly all MMCs were located within
or just around the lymphocytic areas but the precise relationship to blood vessel wall was not
obvious. Despite of such overpopulated MMCs, no histopathological degenerative findings in hemo-
poetic parenchymas of both organs were recognized. To evaluate the effect on defensive function,
tilapias of the 2nd group were challenged with E. tarda. Susceptabilities to E. tarda were never
increased but rather significantly decreased compared to control. Weekly antibody titres in sera
were determined for all induction groups, in which the titres in the Ist and 2nd groups were
4 or 8 times higher than in the control, and then remained high until the 4th week. Also with
the hemopoietic function, cellular compoesitions of peripheral blood were analyzed at weekly intervals
but no significant changes resulted. From those results, it is suggested that overcrowding of
MMCs would not lead to any morphological as well as functional deteriorations of spleen and
head kidney but have an intimate association with enhancement of protective immune system

in tilapias.

Key words . MMC, Lymphomyeloid tissues, Defense system, Challenge, Antibody titre
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