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714 7)(non-parasitic phase) 2 HEEY wg o
A wet ot Helg k¥ a8z o)ge
T dAe] mE gole FAE Az}
AR A G4 (trophont), 2+Q % (theront) ¥
¥ (cyst) o2 TR

gaolfel 713 I mudtifiliise A4
F8A WEod AAAHeZ G AT} o]FojH
UAL AB7A BRI AR Pz FAFolA @
ke el A2E Aolzt e Aoz vrim
8 Yl Mx o] 714 oA B HIHE
il oML olo] #Y AAH AL ¥
ojfoj=|7] gi Qitk welx ol dAre $g
uek Wed A oo wAWe did HES}
gasditia Ata s FH4t 271401 (Oncorhyn-
chus mykiss) B =200 7)(Silurus asotus) & A
B2 3o O 4% I multifiliise] ¥¢ GAE
o2 gyAFaA sgon EF FLEs
ol e 284 HESHIA IHT

Az R U

1. & 9

BAE, I multifiliis®] 4 @A) BEg HE
€& Ophryoglenina ¢}%o] W§ Canella and
Rocchi-Canella (1976)) w-5ic}.

2. ¥ 9

1995'd 59 ¢ WY 24 & o34 o) 7|(Si-
lurus asotus) FH2A% Fd 64 A I8 2A)
5 BxINE01(Oncorhynchus mykiss) FA%
oAA ofrtm], TR @ A 2¥WHE Velyu
Age] Weg 2 BRo HY $¥S Bushe F

MY AL PP F4E Hole YIAMIHS =4
#HHolg HYol Arg3tdt w7le HE A 13
cm, BT AF 17 g olRoH FAMEel= BT
A 10 om, FHF AF 10 goldh

3. 714719 &

HE, A=2u] @ oprtu] Fof Luiyo] Hole
Zgole] 7R E 4omlel YAHu AR HA
soH, 7Y ¥9E EFdd sFdol=ge &
¥ JlubZelag 9eF 100 1,000u0] 33
#7743 2 phase-contrast $u|Fo g AA PR3
Reh 2o 4R el oprtml 2AE 10%
FAX2TAU fdo] 24412 HAIA APl whet
5 uym Het HUE TEoM HuEHdY -4 e
2 A GHsled dAsn AAAl tigt vlela
B2UHR ZZt9] 3rlg FA3HATh

4. BI714719] #F

WAL A e AFe] Wol 2-3ulElE o
BAF7 0] e 500 mig HlolH & AH
9 cmg AR#o] Wol 18C Fv 24T 4-6A13
#elslEs YAEn Aoz ddsigc. agm 4
olZHE Yol U2 FAF pasteur pipetteSE
AGEF 5% XA nHAA FLEA Ee
phase-contrast #n|He2 AUt 4 vlojA
T Ablol ¥-A3F 24| serological platesol] &4
18C = 24T 9] vjfrlol A 43 AlZPE2 phase-
contrast @vlZ o2 @A) therontd] FHE
3% #e] #3A2 Lom and Dykova (1992)9] #
Hog do]-zx AT e d4g PIn
Fo] %38 Hoffman et al. (1975) % Bykhovski
(1962) & Fustedck

5. I multifiliis9] &3¢ A£8AI%
Holz HE Holx viet Af FAdhe FHE
pasteur pipetteS. 2 IAFFF A7 b AY



ALY - A71% - e 23

96 well plate?] Zt well 450l A€ 42 A&
Wil 9ol 28C7tA] 4R &x HE &
Frlola dA AEE FEAIHH

4 3

1. 7147

g3 Y¥AE 7I87IE Fig 1-2904 Be
vle} gol &390 AF, A=gn] T¥ oprjn] Fo
A AT B HYste] mst 2 FE3}e
phoront ©AISt H& ZzpRellx A4 - JA3te
trophont GAE EW3h= ez Jehston, Z
zte] ejdtAl B4 Table 13 2tk

1—1. phoront(Fig. 2, A-C)

B WY xe 7Y A 2 HolY
ME7l & HHd Y UL F 40-70 pm, ol
60— 100 umo|® Y& FS A AA o4 UL
AV} JlsHo g waEr] AFse Ao Fig. 1. Photographs of rainbow trout infected in
YEerstth I multifiliis. A © I multifilits in caudal fin, X40.:

B : Section of the gill tissue, X200. The arrows
indicated I multifiliis.

1—2. trophont(Fig. 2, D-F)

80—800 ymel A2 BEYL 7Y Ee oM
vigloln TF¥e yHm njulF MEFE R
Hoeg #FFEJR A HEMe F5X2 B
ol Yol A3 HEAHUTL

2. ¥17147)
9y2e AYAE H71471E Fig 3904 e
ute ol H&4® MM SFERE oA

Table 1. A feature of parasitic phase in life cycle of I multifiliis

Developmental stage Phoront Trophont
Shape fusiform or spherical spherical or amoeboid
Size(um) 60X 40— 100X 70 80— 800
Macronucleus round or elongate horseshoe shape
Meridional kineties 34—-38 -
Perforatorium absent absent
Contractile vacuole present increase
Cytostome present inconspicuous
Buccal apparatus functional conspicuous

Somatic cilia present present
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Fig. 2. Photomicrographs of parasitic form in L mudtifiliis. (A—C) L multifiliis phoront. (A) Fresh wet
preparation of two phoront. (B) Klein's silver stain of phoront. (C) Phoront(arrow) in skin mucos of
Korean catfish. (D-F) I multifiliis trophont. (D) Fresh wet preparation of trophont. (E) Trophont in
gill of Korean catfish. X40. (F) Trophont(arrow) in gill mucous of rainbow trout. X40. Scale bar : A
& C=50 ym:B=10 ym; D=60 um.

g A% cyst& Y43 protomont SAH, cyst
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2—1. protomont(Fig. 3, A-C)
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2—2. tomont(Fig. 3, D-F)
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Table 2. A feature of non-parasitic phase in life cycle of I multifiliis
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Developmental stage Protomont Tomont Tomite Theront
Shape spherical spherical spherical fusiform
Size(um) 200—800 200800 35—50 35X20—60X40
Macronucleus inconspicuous - round round
Meridional kineties - - - 34-38
Perforatorium absent absent absent present
Contractile vacuole abundant - - present
Cytostome inconspicuous absent present present
Buccal apparatus resorb - inconspicuous present
Somatic cilia resorb absent present present

Table 3. The excysted time of I multifilits exposed to different temperature

Temp.(T) Protomont size(um) Tomitogenesis(hour) No. of protomont

28 340—400 10—14 48
26 280—420 12—-15 48
24 400—700 14—-16 48
22 320—380 16—18 48
18 400—450 24—28 48
14 380—440 26—51 48

9 450550 129 48

2 T TRAA, AET 9 A A=E o] EHA
BEFULT cystelM BH $5& WAk

2—4. theront(Fig. 3, J-L)

Bge Fgog Hdre) Holvt Uk R 20~
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vetgn F7 2o MET 9 PR FXrL 2
fen gEd HEFvI7t BEHAL. =& G0
9|3t} 34~38€ 9] meridional kineties® 91y
T ANk
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o WAZE | multifiliis®] ¥e GAE 548 45E
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Laof L

Fig. 3. Photomicrographs of non-parasitic form in L multifiliis. (A~C) L multifiliis protomont. (A) Fresh
wet preparation of protomont. (B) Protomont showing to resorb cilia. (C) Protomont showing exocyst(ar-
row). (D—F) I multifiliis tomont. (D) Tomont showing a thick cyst wall(arrow). X100. (E) 16-cell
stage. X40. (F) Multi-cell stage. X100.(G—1) I multifiliis tomite. (G) Tomont showing daught cells.
X 100. (H) Maginified photograph anterior of (G). (I) Ruptured cyst with released tomite. X100. (J—L)
I multifiliis theront (J) Frontal view of theront. X100. (K) May-Giemsa stain of theront. X 100. (L)
Klein's silver stain of theront. Scale bar : A=100 ym:B & C=50 pym: H=20 uym: L=10 pm.
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zpols} in vitro FFANA el WE 28 ALY
ol B & g A4 W¥Ale Table 17} 29
Zo] 71471 H7147I2 EE & UANen ¥
HAos TR 6 WA AEVIE HIY F
AU ZE: £ 9-28Ce HojA el

& A8 A7+ Table 3% 2ol 20 AHFA
THo] e RoE JEeY F&o| FEFF
gido] WE 48 A7te] Folxle RE B F
AR

1876'd Fouquet?} S-X|7R4:0io A Ichthyophthi-
rusE Aoz BIF ol#lg o Fo] W3
FEAY A7 olFojA glon 53], APA
B3 d7e g5E 9 stk MacLennan(1937,
1942) ¥ Wagner(1960) ol 23t o] 7|4&S
27t $3§ 7HIARA g HEH AYALE e
e S3deia Zgse 7|47k £FeelA
A sk w4712 UdE 5 Ao e
AgAPE dg BAE McCartney e al.(1985)0]
3 ©Ae wg ©7(Tomite, Trophozoite, Cyst),
Lom and Dykova(1992)7} 4 wAe] g dA
(Theront, Trophont, Tomont, tomite), 123 Ca-
nella and Rocchi-Canella(1976)7} 6 @9l &
@A (Phoront, Trophont, Protomont, Tomont, To-
mite, Theront)& ztz} FE3tx gtk FufeliM
A& I multifiliis®) AN 4EA 2 dg GAE
FEAA L] EA) ojyo] utel HEH A HHF,
I multifiliise &5 oA 7RI & A%
@A (Phoront) % wg @A (Trophont) &, =5
slo A FRAAA] &4 A2 @A (Protomont),

4 &7 (Tomont), A4 AlZ &A(Tomite) R
Ay @A (Theront) & & & AP o|&9 7t
BAE d&yog wdshe Fuoln HA 4E
AL olR1 SlE HoE AEHIUML

L multifiliise 45 S@AEE £ & J%&
etk 9@ A Yt Hass(1933) € ©) F°] &&
15—20Coll A of 79Tl A& FA2 wEHTiil
QT Suzuki(1935)E ° %9 F23 W4

A ARA HF Wy o] 14—-17.5C0H
& 19Col M 7-8¢ ell, & 17CA 10-114
Tho, £& 14TolM 14159 ol Iga F2
7ColA 20—21Y whel Zz 500 umd] H4EFe=
wgdtekan stle™ Hines and Spira(1973)€ ©]
9] g F2o @3 A7 AUAM FL 18—-20
CollA ¢19) ZFAZ mirror carpel ¥ # H
HZolA 7+ 1Rl 67X 80 ume] FH7F Algke]
Aol wel FHHY B Y3l 73F sUAE
618 ymel A£§ A2 wLdcy Euda o
i} AHS 20l B F FAR(FAMEF] 18
T, @2 7] 1 24C) ol e] A AL ol E 9
By gel Wy $ed gt 23] FEEel
AS 2o whet gatd ¢ glg R 2 BuHAT
olo BHME in vito FEAN WY HET}F
Mol @3ty 28T n vivo TFANM B 2
SHE Q9 7FGAA 2 Zd 54400 thate] A3
ZAHE 427t vk AtE €

I multifiliis 71A371¢] AFolA Davis(1953) %
MacLennan(1942) & o1#29l AH, A=v] % o}
7ha) SollA] o] Fo] HMAQ wEE Hdjd 1
277} 100- 1000 ym A% HNE o £FE ¢
vekn 3H4 Hines and Spira(1974a) & ©] 39
7 ¥ mirror carpd] AHEE 7Y F-4ol Ue 4
AEY AZHe &4 ZIdstca Bista glor
o]5& HE3t] McCartney et al.(1985) R Lom
and Dykova(1992) & &hte] WeEeA, = tro-
phozoite(trophont) 7} Qltkil atch SuielA 2
2% I multfiliis® 71471% @39 23, 29
Be o o}7ln] 4 ¥ £4(Fig. 2)°] °l&4
2ugt AXE A B F UL FeHAZE Aot
e Frilel 2X7 gagd) o de 9AE
% @A(Table 1) 8 T8 3ol vt Ao
wasdo aen olel§ #F e sFHAA
o] Zo Wyg FAY F WA AT o4 B
HAE Q9de sk gelsl B ot A&
HoZ Alg @t
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L multifitiis ¥]7]147]1¢] QoA MacLennan
(1937) ¥ McCartney ef ol (1985) <38 w4
trophozoitets W 2o g M fasiy 3
e 712 A7) A8 exocystE 4&dn
TH FAE Fdtd £ AFYOn o
A& 2—4 AX7]] endocyst& &3 FAL
cyst& B3 cystfoll A HEEE tomite(The-
ront)& Ak Husta ok 28l Hass
(1933), Suzuki(1953), MacLennan(1937) % Mc-
Cartney ef al. (1985) %< tomite(theront) ] =
717} 15X40 pmol® Wayoz ¢ To] HB
FAE 7Y 9t §¥, Canella and Rocchi-
Canella(1976) ¥ Lom and Dykova(1992)+= cyst
ol A EH 2F& #3le T8l tomite?} cystE
@il W5YPo g wIE WIHANA A £9
3k theront® TE31 312 Canella and Roc-
chi-Canella(1976)+ cyst(tomont) 8 ©hA] A%§
FA7F £F2 ¥ Eolx st 7]Ad FHEe
protomont ¥ A¥ ¥ d3= @4 tomontE A&
3 Yok ANAXM BEE L mudlifiliisS] M
714718 TEF A3, olEol 4zt BuF Y@AR
& 354 3 Z} 7)) gele & ot gle Ao
BEEHJKFig. 3). 281} o Aol A tomont]
¥elg I FA A2 YA, #3239
olF3}, 2]y HEAE 7 9A FI4 #e
el ¥AE B9 3 U phase-contrast Hnl7
o2 B¥ 4 gilevt McCartney ef al.(1985) ¢
HAER| A A @] B30} & o tomont A7}
Aot e AE 27|85 ¥Vt YHEE 28
& AU o]HF &L tomitecA] FH FA] &
HETE HAF oW HYe 248 B & +
AATH Table 2). 18 2zt we7|e] T8 UM
tomite(theront) ¥ cyst(tomont) @A+ Canella
and Rocchi-Canella(1976) % Lom and Dykova
(1992) 2] B39} Canella and Rocchi-Canella(1976)
o] RuolA ANy zt wedAE 44 2 dA=R
A& ke o] HEHAF Aoz BEEUS

I multifiliise] &€ @4 § AR F9& 3
theront® 2%, 27] ¥ ol JUAM 2HF JEA
HEHe w377t die dEd olF 2k 4
84 Me2F Fo< Tetrahymena corlissiSt 22
Fo] 714421 A(Hoffman et al, 1975) 2.2 B3 7
AL o F ZAYIME HYAA LFH Y&
7}A& trophont®h= €2l 2Zh& phoront= ©A ol
M ol F3 Fd3lv|vl vi¢ ¥Eh Hoffman
et al(1975)2 &9 e A4A BEOY =3
HEo] oA 7Hssie o FHE HMAMe A
29E JePd 4 & Chatton-Lwoff, Klein's T+
Bodian's protargol 53 #& F3¥o] aFHOLL
slct o9} & 2wWollA theront ¥ phorontd
EL I HAF da olEo] 3404 38 79
meridional kineties ® MacLennan (1942) % Mec-
Cartney ef al.(1985) ¢} therontoi A &% HI71&
gAsled o|Eo] I multifiliis® FFE ¥ UL
Roz wesd.

I multifiliis B3] W& 28 A A7elA
Suzuki(1935)€ Hd 7Fs F&°] 3.1-25C0H
&2 25T A 6—8A17F whel], =& 22Tl A 8AIZE
gholl, & 20CoA 7—-8A] 7t ghol, & 18CollA
1213413 gholl, & 16ToA 16— 17AIZF wthel,
& 14ColA 38—40A17F THell, 28]T 2 9T
ol A 48—51A1ZF ghol] Zpz}e] @igo] o] Fojdria
893 Parker(1965)+ ©] %9 tomite ¥4 %
A9 Arle &R A gEPT FUoH
Ewing ef of. (1986)& &4 =7] ¥ X7} tomite
Yol Fg vk 2 Eudta Yok F
AMEol R F=A wrjol HEE ©] FL in
vitro FEO1A @dol wE 48 AR AelE
B £ ga £ 9-28T 9 HeolM diddl we
&8 A1ZHE Table 33 #o] 4ol FAF ALY B0l
Je Aoz FAMH oEe A7 HAHAY T
YE Ag & F AND 28y & 26C o
Aol A g gAol 7HeEE RoE o d99
A7 FHE Suzuki(1935)7F Hng I 7k
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TEH Aolg uyeho] FAM $eg 28T
FEANAR o] Fo] A A1 A e HojFr)
I FL 18C EE 24To] F48 Yolzry
AR L multifiliis 2] protomont2] Z7] ¥ proto-
mont®] Z7)e] W& tomite YA A8 Aol
FEE Aol BEASA ZHA oW HPY AT
A3 Parker (1965) R Ewing ef al. (1986)2)
AT AT} thh Aoyt UYL o Holx
Aol ALEE F&l strain, I multifiliis ) WA EA
2 AEA 249 AoldM vebd £ Yckn A
2t olo] #HME AANCE HeH A
ojof & ¥arst don Yzwc)

o T T AT AI F, WABS I muldtifiliis S
TR AX} T B AX 47|18 EA F2o
e ¥y HAE BEFYozH we @A ¢ 1
A H2E & e Aoz #gso e
718 AEEF gHy Bdo) 7124 zas
AZTE 5 U& Aog AR A& zde] &
F FAHEAANES 5 18C, FIZako)r]; 24T) ol
Mo WY Gy oo wal Ao Wy g
FEgo] gl £ slg Aoz AAHYAGY ofof
BHAME in vitro FENA F4 YEIFAH EAo
3t 28I in vivo £FAA Y LEEE 99
HEANA I 9 BA ddte FAE] zAg
gart it Alg €
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Developmental features of Ichthyophthirius multifiliis,
a parasitic ciliate of cultured fish

Bo-Young Jee, Ki-Hong Kim and Soo-Il Park

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

Concerned to the Ichthyophthiriasis of aquacultural fishes, the developmental features of Ichthyoph-
thirius multifiliis were studied in cultured Korean catfish, Stlurus asotus, and rainbow trout, Oncorhy-
nchus mykiss. In the morphological observation, the parasite developed on two kinds of parasitic
and non-parasitic phases with 6 developmental stages termed phoront, trophont, protomont, tomont,
tomite, and theront. The 60X40—100X70 pm fusiform or spherical phoront for the invading
stage has 34—38 meridional kineties and begins to develope buccal apparatus. The 80—800 ym
spherical or amoeboid trophont for the vegetative stage has a horseshoe shape macronucleus,
a inconspicuous cytostome and developmental contractile vacuoles. The 200—800 um spherical
protomont for the encysting stage has a inconspicuous macronucleus, abundant contractile vacuoles 3
and a fine gelatinous exocyst is exuded, the baccal apparatus begins to resorb. The tomont for
the encysted dividing stage has a thick cyst wall, and the buccal apparatus is resorbed completely.
A small 35—50 um spherical tomite for each daughter cell has a cytostome and the conspicuous
oral apparatus. The 25X 20—60X 40 um fusiform theront for the infective stage possesses a perforato-
rium in the anterior end, a cytostome in the mid-point respectively and has 34—38 meridional
kineties. In the experiments of the reproductive, the excysted time is related to water temperature.
Tomitogenesis takes 10— 14 hours at 28C, 12—15 hours at 26C, 16—-18 hours at 22C, 24—28
hour at 18C, 26—51 hours at 14T, and 129 hours at 9C respectively.

Key words : Ichthyophthirius multifiliis, Ichthyophthiriasis, Aquacultural fishes, Parasitic phase, Non-

parasitic phase
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