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On the development of hirame(Paralichtys olivaceus) culture, outbreak of scuticociliata infection
was reported to cause severe damage in Japan. To establish effective measures for isolation and culti-
vation of this ciliata, we tried to culture this pathogenic ciliata using medium for bacteria and fish
cell lines in vitro. Scuticociliata from the brain tissues of infected fish was aseptically inoculated to
CHSE-214 cells cultured in MEM-10 without antibiotic. Scuticociliata grew well and the number of
ciliata reached 10° cells/ml at temperatures of 15C 10 20C for 10d. The number of ciliata cultured
in the cell lines is 10 times higher than the numbers cultured in the liquid medium alone. This ciliata
could be cloned by dilution method. Scuticociliata isolated could grow well on 42 different cell lines
that were established from marine fish, warm freshwater fish, and salmonids. This ciliate could be
preserved in liquid nitrogen for more than 6 months.

Subsequently, we observed the optimal temperature and salinity for growth, and tested the sensitivi-
ties of this organism to formaldehyde, flagyl(Metronidazole), Ekuteshin(Combination compound of
sulfamonometoxin and ormethoprim), and ozonization. Optimal temperature for growth was 25C and
salinity was 1.0 to 1.5%. Washed scuticociliata was killed by formaldehyde at the concentration of
50ppm for 10min, but was not completely killed even at a high concentration of 400ppm for 20min
in MEM-S. Flagyl and Ekuteshin can inhibit the growth of scuticociliata at the concentration of 1,000
and 100pg/ml in MEM-10, respectively. More than 99% of this scuticociliata could be killed by ozo-
nization at a dose equivalent to 1.0mg/¢ oxidant for 30 sec in sea water, [solated scuticociliata showed
the pathogenicity to the cultured hirame by artificial infection(L. P. injection, 10° celis/fish).

The number of scuticociliata in the water could be counted by most probable number(MPN) me-
thod using tissue culture, and the minimum detectable number was 1.8 cells/¢. The number in the
reservoir tank for water supply to the culture tank was 110 cells/l. After cleaning by elimination of
the sediments from of the reservoir tank and disinfected with formaldehyde, number of scuticociliata
decreased and was counted less than 1.8 cells/¢ and infection rate of cultured hirame was decreased.
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21,
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SRR E T 0 ZDHIOBREK0SY/ minOHE T
RIRAMEL, FCRABEL -, 2 HARIZNCTH
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Table 1. Outbreak of scuticociliata infection of cultu-
red hirame(Paralichtys olivaceus)in Japan re-
ported from Prefectural Fisheries Experime-
ntal Station to Fish Disease Center(FIDIC)

Year Sc.uticoc.iliata Disease problems
infection of hirame
1984 - 172
1985 - 195
1986 5 255
1987 4 250
1988 - 402
1989 27 713
1990 39 692
1991 63 856

Fish Disease Center, Japan Fisheries Resource Conse-
rvation Associatuin.

Table 2. Diseases of cultured hirame (Paralichlys oli-
vaxeus) in japan reported from Prefectural
Fisheries Experimental Station to Fish Di-

Disease ___ Number of outbreak
Edwardsiella tarda infection 268
Gliding bacteria infection 202
Streptococcus infection 83
Scuticociliata infection 63
Ichtyobodo infection 28
Vibrio anguillarum infection 28
Ichthyophthirius marinus infection 17
Other bacterial infection 12
Lymphocystis disease 10
Gas problem disease 7
Others 27
Unidentified(Unknown disease) Ul
Toul ' 836

Fish Discase Center, Japan Fisheries Resource Conse-

rvation Associatuin

—FtEEII BB A7 —F HEDBRAEIZI89FE R 5
Bohakiizhh, REILKZETEL15% 7578
9% LR U(Fig. 1), Fig 2:BHN5L5 TRk LBE
RS LHN, b7 AL B ThHE <
I 57 (Verasper — mosen) (28 ZOEAEFR S W TV
(Fig. 3).
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Ak, I~2RKICHREERTLA RN, @RiiEA&
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TLEABIZ 70— 7AAETH- 1, Eb—H0R
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Fig. 1. Outbreak of scuticociliata infection in Hok-

kaido.
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Fig. 2. Cumulative mortality of cultured hirame(Para-
lichtys olivaceus) caused by scuticociliata infec-
tion in Fukushima. Larva were provided from
three seed production center, Shikabe. Mano,
and Miyako.
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Fig. 3. Mortality pattern of cultured matsukawa ; bar-
fin flounder (Verasper moser) caused by scuti-
cociliata infection in Shikabe : Hokkaido
Marine Cultivation Center,
¥ . Formalin treatment, 250ppm, 40~60 min.

BHBERSNT, L ARHOBA L U HERY
BAL 72, DV TCHSE- 214 % 8 CRERENOBRH
Fri MM 4 B o, B RER(BR-90018k) DR TERE ¥
B LA Table IDRL A2 TOMRAFIRL TRET
BZENETHH T,

22—F HEROHEE |

ERORmRE S L UREKHRE(BR-9001 & WA-
Q001K L3I HERAM L TIIRE A 2L, Kxxid
F 820~40pm, BES~1SymTh - -, EEFEMEIZ L3
BRTIERE23~30um, 188~ 12unThH Y, §iEED

BAAYN, CNELLE S (HEORFNIBEILE
{Photo 1),
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Table 3. Growth of scuticociliata on fish cell lines

Origin - Cell line o ~ Growth
Salmonid fish L ] ,
Chum salmon CHH-1, SE. SEH. SET +
Masu salmon MSE., YNK +
Chinook salmon CHSE-2l4a. b +
Kokanee salmon KO~-6 +
Rainbow trout RTG—2. RTE. RTE-2. RTH. RTT +
Steethead trout STE +
Atlantic salmon 7 AS—6, ASE k

Ciprinid , o )

Carp EPCa. b +
Fathead minnow FHMa. b +
~Gold fish - EPG o

Warm water fish and others o
Ayu AF-19 +
Eel EK-1. EQO-2 +
Blue gill BF-2 +
Chanel catfish CcCo +
Brown bulthead BB +
Smelt PF, WF—-[, WF-2 +
Snakehead fish SHH +

- White serdine 7 ~ WSF o

Marine ish o
Hirame HF -1 +
Red sea bream SBK +
Kue*! KRE. KRE-2 +
Gizzard shad GSE +
Konoshiro* JSKG +
Rock fish RF-1. FRF T
Smelt SF-2 +
Kanpachi*' PAS N

*' Kelp and red spotted grouper hybrid, ** @ Gizzard shad. *' ! Purplish amberjack.
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Photo. 1. Cultured scuticoculiata observed by scanning rlectron microscope. A © stranin BR— 9001, B © strain

WA —9001.

> Sum
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25 —F HERD in vitrolZ B\ 2R

#3527 — F H(BR-90018K) % 10° R fk/ 7 7 2 T 5k
BL20CTIOAMRIEHEL /-, Fig 42Ron54&)1278
T10%/mélz, (0B HIZIFSOX 100 fE/mli gL £ &
rARIEESRSY T AULERF TR TH N (15~
200), 1HRBIHL EERRIIEIBEZSZL1E
NERATETH- 1 &5 ILRBERF TORELT
BEThT
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] Fig. 5. Growth curves of scuticociliata cultured in
% 108 / different NaCl concentration.
ki @ 10% %:15% W 20%.
E Y025%. A30%,
Bl @ 2 7 - F 7 (BR-9001EE) &R V<) S UHL 728
g A, HEAETIES0ppm 105 RIDUE TREABEE & h
=z 1A, FBS#%5% &t%&12400ppm 109 TH MM L
10* o — 24586607 (Table 4).
1 2 34 56 7 8 910 Table 4. Formalin sensitivity of scuticociliata
Days after inoculation . Concentration  Treatment(min)
Fig. 4. Growth curve of scuticociliata in 20C. o) 1 s 0w
Washed cici;na in 1% NaClﬁ
22 —F HIRERO in vitro 1235\ 2 MMREOR . 0 [
Pl R 10 mee - - .
Eat 2 7 — F 2 (BR-9001¥K) %5, 10, 15, 20, 25, 30 e - -
JCTSHEEEL, 2OMOBBEEZNTEL 2ER% 100 ' * -
1RL s BORL 2 27— F D EERIE1S~30C ORH 130 : - -
Tk CRRL. EEARBERSCTH 1, L
~ Ciliata in MEM containing 5% FBS
25 —F HHRERD in vitro 1235t 5 TMATMK 0 .
3 2 7 — F /1 (BR-90018) % Hist ) AT 4710, 10
15, 20, 2.5, 3.0% FC0CI0AMEEL 7-ROBER 50 tee z ros
5 Fig S ITRL 1y BRAA 7 —F B 1E10~20% RERE 100
Tk R AEEHREREL 0~ 155 THN, 2 .
5% L ETIHRERBOBH LETFBREE N, 400 e - . R

Ao —FHRERD in viro I1ZBIFEHFNTY VK +=+Too many. ++ . Many. - . Few.
24 - No growth
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A5~ HERD in viro |23t 3 Flagy i -

B3R 2 7 —F 7 (BR-9001#) % CHSE-214K0f0 % 55 %
L 25 AR R 7 5 2 0 2B L, B Fragyl
%0001, 001, 0.1, 1, 10mg/ml& %3 k512 A20CT
SHEEL., Z0ORMOBBEMEL &R 4Fig 6.2
RL e, BERZ 7 —F #itFragyl i1 & & U 10mg/me 7
FCI33~50 B LB AR &5 L 724, 0.Img/meLAF
TltFlagylVBEEEHRILED S0 b -

22 —F HRERD in viro 2B BLIFL LB
i A

1773 (SO&HD %100, 50, 25, 125, 6.3, 3.Iug
/e E B &R TOREBEREORENE % £+ BIE
UkA, Table SIZR 53 &9 12100ug/mé8RM0X Trb
By s aEmprRo s hl,

10°

10°

Number of scuticociliata/né

Q
>
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Fig. 6. Sensitivity of scuticociliata to Flagyl.
O :Control, @10 mg/mé, [1:1 mg/mé,
B 01 my/md, A 001 my/nf, A :0.001mg/mé

DNTIZFL %100, 200, 400, 800pg/miiE:
mNL - RERRIZR T - FHEERL 20BOBR
YBEL K, 100ug/mLEORED LY 72 L R BT
AERRTHOR 7 —F HORBRERSN L 2 1,

Table 5. Effect of Ekuteshin on growth of scuticoci-
liata

Concentration Percent of motile ciliata

(pg/mé) (800 ciliata were observed)
100 9 15
50 2 47
25 26 67
125 53 52

6.25 66 67
313 38 75

Concentration  Growth of ciliata on cultured cell

300 no
400 no
300 0o
200 no
100 no

A5 —FHRERD in virolZ B B4V (FFY
AN B

B3 A 7 —F 7 (BR-9001) % 1.8~9.2X 10’41 {4/100mé
ORET 150, 118, 101, 0.77, 0.58, 0.43mg/¢(ppm)
NEEL Y P EFCEKIERL, A2 7 -FH0
EHER BN B £ 4 Table 61k £ £
350 M BEA0AING/LTIRBEHRILIZLALED
SR h o, 0.58mg/f L TRRIOEME & HIZE
EHHAEA L, 0775 £ U1.01ng/8 T308, 1.18m9/8LL 1
TUISHT A —FHDEFRII0I BT IR L 2,
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Table 6. Effect of oxidants produced by ozonization on scuticociliata in sea water

Treatment

- Concentration of oxidant(mg/¢) _ ) -

iime 1.50 118 L1 017 058 043
0 sec  35XI0° 18X 10° L8X10°  35X10° 18X10°  92X10°
5+ 18X10 79X10° - 46X 10° L8X10° 92X10°
00 4 18X10 20X10" 20X 10" LIX10° 18X 10° 54X 10°
| min 18X 18X 10 18X 10" 78X 10° 18X 10° 16X 10°
5 18X10 18X 10" 18X 10 18X 10 35%10° 18X 10°
S 18XI0 18X 10! 18X 10" 18X 10" 70X10° 315X 10"
15 4 18XI0 18X 10 18X 10 18X 10" 49X 10/ 92X 10"

10 ” 18X 10' 1.8X10’

18X

1.8X10' 79X10° 54x10°

Number of scuticociliata/mé

A9 —F HRERORBBOBER(MPN) %Iz X kR MPNBI &35 E 1T KR & Table 7101
AWEEOR | L. MPNEETL6~54X 10 s ETEICMEERL 1

R 2 7 —F # (BR-90018k) DEE BRI 4 K 1M E A, MPNEL LN A7 —FHDEBATRELE LS R
L. 2084 k<) o CRUEBERIHL, BELOX Fo ¥1 27—+ EBUKERLBAK, BBKEE
10Yml 2B 72 2 7 — F HBBEK R RIEERR ETAHBTLRIENATEETE » 10

Table 7. Comparison of direct count number and MPN

Direct count number

Number of positive tube MPN
(Haemacytometer) T T T nm o T e e s e
(100me) 10 ! 0. 001 0.001 (100n)
10X 10° 5 5 5 4 MT* 16X 10°
10X 10° 5 5 § 5 NT z 18X 10°
10X 10 NT 5 5 4 2 54X10°
*  Not tested
k5 AREBEARO X 2 —F HIRERE | FREL TV ABERBIOBRB L HRI, K,

199148 7 5 19926 3RIZ A HEH9E], R 7 —F #iE ks> 7, WKy 7hoBY, £RKEL LU
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KBDA T —F HBERHEMPNEIZEVRIEL 7.
191E ARORELER 4 Table BIZRL =4, XFH L
UKERrSOFELTT7 5 THELHIE AT —F hi3kH

Date Sample Place

CApril 171991 Waer  Wate

Poump station

Sedimentation tank

Culture tank
Mud*

*' > Mixed with water sample

FITINNE TRIIRASY S 75 BEL, 20KD 2
7 - FHBHERHEBEL 1, Table 92H5Nn3 L9
Ly rEBLED R —FhERBEh S 1
W, #20 Rk Y o BERII SR, 9B, 10RLE
ML, 47HM/QIEL 7, 1IBIBEY S 7 0% ETT
Ly ORI ALY 2 200ppmPEBRE ST 2 A
7= FAREKBIRDL 7.0, FEIBETEY. 3
NRENBEIRIZIZTSHE/GE ko s

ek 2 7 —F HIERDWRRFEORH -

b3 A ATEBE MR, MELUREREKD 65
B -2 7 —FA(BR-9001 & L UWA-9001) ¥ v, #
B, BENEES L L UORRRRBE L A HBRAR
T iR 4Fig 7. (0RL 7. HORENARORERL
CRITHBEHN 8%, BEIEN Tl B KRR R X
0%, BEKhRERBXA20% L GBXE£2ED S
nihor, ZhiZHUIRREIRSEHERXRC1148% O F
BREURLRL, 55 I REMEERN TR
EA76%, BREKHREEBXH82% LHVRTE LR
L. R 27 - FH P REN Y ETABERTHE 2L
FHEREhL,

Water source

Sedimen}ation tank

Enthot, LALEKSY 7251108 4/m, &R
Ky L1308 G/Mm, S502HKY L 7OEERYIZ1100
BikgL D27 —FHBRERPRE RN,

Table 8. Number of scuticociliata in the hirame culture system

Viable counts Scﬁitircbiciliértiéw
of bacteria(me, 4) (¢ g)
S oaexi0t <8
12X 100 <138
LEX 10 110
L2xae 130
W

Table 9. Number of scuticociliata in the hirame cul-

ture system

Date Sample Place Scu{igcogi%iala
July 4 191 Water  Poump sation < 1§
o  Sedimentetion tank®' <18
July 11 Water  Sedimentation tank <18
July 30 Water ~ Poump station <18

Sedimentation tank <18

o . Culture tank. C
Aug. 29 Water  Poump station <18
Sedimentation tank <18
Culture tank <18

. Mud®  Sedimentation tank Ll

Sep. 27 Water _ Sedimentation tank 13

Oct._3 ‘Mud  Sedimentation tank 47
Nov. 12 Water  Water source <18
Sedimentation tank*’ <18
~ Culture tank <18

. Mud*  Sedimentation mnak 20
Feb. 3 1992  Water  Poump station <1k
Sedimentation tank 20

_Mud®  Sedimentanon tank 15

*' . After removing the mud and washed with tapwa-
ter.

* . Mixed with water sample.

** After removed the mud and washed with tapwater
with folmalin, 100ppm.
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Fig. 7. Cumulative mortality of cultured hirame(Para-
lichtys olivaceus) challenged with cultured scu-
ticociliate strains isolated from brain tissue of
disedased fish(BR-9001) and pond water
(WA-9001).
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