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IRl =3E JLEEMY HEgE*
I. YBfs SRl BT Tl o4 % b

FACRBRE MEHESBBHCE
FFEK - 2EFR - TMER

E 8 A ZAS(Thelohanellus kitauei) LAY FARE AR5 W IF Mo ot #R
LBy Bl 29 bk 2 EfF wA L T deted aatetdcoh, AAd 2AE 0.45% F
0.9% BelAdget FHo AHGAA 5°C =& 28°Col w1717 nEd)= 39174, Tyroded ol 3l
gAA ~70°Cell 717 Y nE&ew AR FaRE ol LA, A4 ZAE 0.45% A F
A ol "EAA 5°Col A7) & 1,270 7 42T 5 g Ao fiEss, FFTl
e A A 28°Ceoll wE3bed 1529 7 dtel AFEFA o}, Tyrodedol HeAA —70°Cel W F
BE3E 7809 Fol% WE 2y g A9 L siHen A&ZiE e Vel s, A4 2
A& Tyrodedel de, WFAZ oh& 5°Co 27 ol A A2 = 2A9 BkEHZ] 213
=9kt

WE F T A Be s W ES 7ol AFF FAREEe] g7 FolAE Aol don
1804 7t W&ol el A ERAF AR At RARS dAldex 60°C 78.54 7, 70°C 23.44]
7h, 80°C 189.1% =& 90°C 10.5%0l%ivt. % A9 % F Add HFHate dai4ed 7zs
Wi el AxE Av, 2 AALE 2097 A5 A 17.49, 10087 3F A 33.29, 400917
WE A 37.8%¢9th YE ZAE A% F ARRERAND JEA) A4E 249 A o
st HAAe Z2kE A=, 2 AL 54097 W FA 23.59, 16007 ¥ EFA 21.0¢, 2093
WEA 1449090k @4, 3% F A F ZA 10W E4EB-e 28t Q54 el A5%
2] Agsbe, 2 FAELe 10097 WEA 26,047, 30097 WEA 21.947, 54097 W EA
13.94 Zkel Aok, 2hE 454 (1,000 ppm) 7k 200407 W& ¥ % x5 AgASAed dag A
7he Absiab4r 5,24, MAUWLMAE 10044, #ebvbel Bl 27,84, ERabul 14. 38R ol R
o, ez, 2HE BiEH# 2R HiE M 3] A ketoconazole, metronidazole, dapsoned] JEo 2 <A
Aol FAEE oA ZAs B o

ol el AF AR v Fo] Hol FXTAFEFTY BT A3y Sl M BBkl glel Al kel
e upehg T ER HHESY g Az oL AFRwE MAsE KEXHRE F el
AR BEANE B el el Ao gzhEc
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Table 1.

temperatures and suspensions
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Extrusion rates of polar filaments of Thelohanellus kitauei spores® depending on thawing

Suspensions

Thawing temp.

0.45% NaCl(%) 0.9% NaCl(% D.W.(%) Tyrode’s sol.(%)
5°C 77.10+4.19 72.4641.91 68.40+4.54 90.58:+0.73
18°C 75.72+3.57 68.90+3.17 66.50:1-5.93 88.16:£2. 66
28°C 83.00+2.89 71.87:14.37 63.90:1:6. 17 83.80+4.25

* Freezing for 15 days at —70°C

Each value represents the mean of triplicate determinations with the standard deviation.

salinomycin, dapsone, sodium lasalocid, halofuginone
bromhydrate, sulfaquinoxaline, amprolium hydro-
chloride, sulfamonomethoxine, sulfadimethoxine, al-
bendazole, ketoconazole, metronidazole, tinidazole,
fumagillin, furaltadone tartrate, nifurprinol, fasigyn
5 1659 HiFg 2 HEHEH 100mg¥ & 10 mle] F
Fael el A7 o2 5ubAlAA 1067 RIS A,
Z mlg 10mg, 1mg, 0.1mg, 0.0lmg % 0.001
mg4 F4F AL 1ml¥ 10ml Fo] A 27
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Table 2. Extrusion rates of polar filaments of 7.

kitauei spores in short term storages at
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o] 0.46% % 0.9% AHHEFT 23 FHgelA =
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ez Efstgd et Tyrodediol A= AAH<el #E)
ol A9 elglel. ze]x 28°Cell REFG & A=
5°Co] Atk A9 2 Mulor HFI}s

5EHE SOl BT GEMN DIXlE B AN X
£ Tyrodede]l @=AA —20°Cell A 2447 A7
e —70°Cell A W F F 8AZ AA AAFH LR
AEAA A FAZEESE 24T A3+ Fig. 1
of EAE vhel 7ol Alde] Aol web Eobxlet
%, 2AY FALEFL 1Y Fol 50.7%° " 2o
49 ¥ 63.5%, 8 F 80.5%ZA A 7kol Al
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Table 3. Extrusion rates of polar filaments of 7.

kitauei spores in short term storages at

5°C 28°C
Suspensions D ; Suspensions
E T A O A
e ) () (%) (%) (%) %) (%)
0 43.3 43.3 43.3 43.3 0 43.3 43.3 43.3 43.3
1 52.5 53.3 50.0 43.0 1 58.7 61.7 58.6 36.6
2 50.0 50. 0 49.9 44,9 2 55.9 57.0 54.9 35.8
3 50.2 50.8 50. 1 45.5 3 51.5 53.0 50.7 35.0
4 41.5 43.5 42.9 46.5 4 45,2 47.5 44.5 35.6
5 43.2 43.3 42.5 47.6 5 46.6 46.2 43.1 36.1
6 42.5 41.8 42.1 47.2 6 45.9 44.3 44,3 34.9
7 44.4 45,4 43.9 7 44.2 44.1 41.8 34.5

Each value represents the mean of triplicate
determinations.
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Each value represents the mean of triplicate
determinations,
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Fig. 1. Extrusion rates of polar filaments of 7. % A A 1,2560, S84 1, 001 Hel e},
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Table 4. Extrusion rates of polar filaments of 7.
kitauei spores in long term freezing at

- /0 C
Duration of o Suspgpfions
! o 5 ,
e O 09% . Ty
@) (%) (%) (%)

15 77.10 72.46 68. 40 90,58

30 70.52 65.82 49,92 80. 50

60 68. 96 82.52 57.18 71.20

90 84. 64 77.60 73.3 87.10
120 80. 60 86. 60 64. 40 86. 20
180 3. 30 81. 60 58. 50 85. 90
240 82.80 84.70 69. 40 90. 40
300 81.70 78. 60 74.10 88.30
360 86. 80 86. 00 59.50 85. 60
420 89.70 89.70 71.80 90. 3
480 87.90 89.70 80.70 83. 80
540 88.70 89. 30 75.80 82.70
600 87.80 87.90 80. 60 88.90
660 88.40 88. 80 78.50 86. 10
720 89.70 93. 40 82.90 86. 80
780 89. 10 92. 20 82.70 87.45

Each value represents the mean of triplicate
determinations.
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Fig. 2. Structures of dapsone(A), ketoconazole(B) and metronidazole(C).
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57.73(R=0.8758), 500 ppm Y=—4.06X-+63.28 (R=
0.9424), 100 ppm Y=—1.38X-49.12(R=0. 8508),
50 ppm Y=—1.23X+55.47(R=0.9163), 30ppm Y=
—1.19X+63.96(R=0.9660), 10ppm Y=-—1.16X+
70.86(R=0.9746), 5ppm Y=-—1.15X+74.63(R=
0.9729), 1 ppm Y=—1.17X483.89(R=0.9647)°] ¢},

B EEA ol QoA 5 (100~1, 000 ppm), IFE

100

"

sulfamonomethoxine

200 L - 1 i 1 L L 1
0 12 24 36 48
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Fig. 3. Effects of dapsone, ketoconazole and sulfa-
monomethoxin (10mg/ml) on the viability of
T. kitauei spores in vitro.

(50 ppm) ®=+= H(1~30 ppm) & HHE & &3 22
—RIFEAN A FHEA. 1,000 ppmell 4] Y=
—4.60X+4-47.75(R=0.8420), 500 ppm Y=-—2.34X+
55.57(R=0.8490), 100 ppm Y=—0.51X+79.07(R=
0.9923), 50 ppm Y=—6.66X470.50(R=0.8522), 20
ppm  Y=-—1.28X+50.59(R=0.8677), 10 ppm Y=
—1.22X+64.39(R=0.9606), 5ppm Y=—1.24X+
72.56(R=0.9753), 1 ppm Y=—1,12X+83.40(R=
0.9630)°] c}.,

gretslol Ezglel glel A& 44(1,000 ppm, 500 ppm)
=E A(1~100 ppm) & EH#H2 & ohgd B —ZF
gl & A" &, 1,000 ppmell 4 Y=—1.55X
+43. 09(R=0.7097), 500 ppm Y=—0.43X+43.84(R
=0.7971), 100 ppm Y=—1.69X+51.53(R=0.9015),
50ppm Y=—1,00X+57.87(R=0.8855), 30 ppm Y=
—1.13X+469.26(R=0.9700), 10ppm Y=-1,13X+
71.95(R=0.9718), 5 ppm Y=—1.06X+76.82(R=
0.9422), 1 ppm Y=—1.17X487.80(R=0.9388)°] =}.

zawald glef A+ BRI(1, 00 Oppm, 500 ppm) =&
H{1~100 ppm) <& a2 & o3 2 —‘:kﬁﬁf&"“
A HE-"e. F, 1,000 ppmoll A Y=—4, 06X +58. 00
(R=0.9387), 500 ppm Y=—1,68X+72.54(R=0. 9894),
100 ppm Y =—5, 80X+ 65. 37(R=0.9635), 50 ppm Y=
—2.58X+55.91(R=0.9171), 30ppm Y=-—1,52X+
53.44(R=0.8928), 10ppm Y=-—1.54X+61.13(R=

=
s

0.9567), 5 ppm Y=—1. 39X-+66. 24(R=0.9823), 1 ppm
Y=—1.49X+81. 44(R=0.9969) o] =}
2822 1,000 ppm®] ZAF £E5A 7 ZAE EF

At A 7] = He% oA Al Azke Mk E 524,
A EETE 10,44, weEbylolEoe 27.8%, Taw
2 14,309 o veludh

H AR Y ANENIL BT EMN nixls
Kl AITAA AF FEA AL ' 1659 &
A% D FRAFAE 100 Ald st AP A o
Al —=70°Cell ] 7017 W ET o8 5°ColAl A 547
XA A AFAA TAY @Hdd WA e GF
3kl = AgE ul dapsone, ketoconazole 3! metronid-
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Fig. 4. Effects of metronidazole and fasigyn(10 mg/
ml) on the viability of T. kitauei spores in
vitro.

azole(Fig. 2)el At Ao xae dago]l Ast
= glet.

FRO| T BURBIE Sol 4 &3t dapsoned] glolA
249 kel wlAE o F& Fig. 3o TAT vheh 2
°] 10 mg/mlo A5k Aol o A& FHH < 2047
of AR (A% F 15647kl 65.5% 24 #HAA) 249
Zater g gol Wzal 91.4%el ¥lste] 70%7A LA
Aoz Assigch. @A, vheA % R A
xR g6 A dFE AA F

PiBi#MIel ketoconazoles] Sloi A TAel {EPkel
o] X = o &2 Fig. 300 ZAY uted el 10 mg/ml
oA xANe AE F FAEEFol AAH Ak

o zql 91,.4%0] vldte] 274 7kl HA A 35%7A
Astatd vzt A AR AEshd 4047 /ﬂ?‘—"ﬂ—t‘
80% AR o o] mulrk, &, vie|A] uh& Bl 3
4 39 gl 240 Aol G EE o
7\

Egax s EiEsl HMe gl metronidazole
of QejA zAe @Ael vlAE T Fig 4ol BA
@ ukgk o] 10 mg/mlol A E el o] AE F FAH
250 AA ETFslo #BA 77.5% w3t 9A %
of A 43.3%7A Astetslchsl oA AA ES
e 274 7ol W29k wl2d kel o=k ¥,
10 mg/mle} 108 A 34 FrE 22 el 7
9 g vlAA F3het

z =

fETREY 2A4E S5 QA dAHd =
zbst el A astiaol 9zt SAHHEEE)E R
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WAA gzt WL Ho] 245 ¥ vigdA &
oS HuFagel 9 olelubgk % (sporoplasm) 7t
Blo @ o v, ol £ oFsrmE ke N

fee AEste] rAsA HEENEZ FAR G2 e
olel @ Mish B HiEsel el A TR To¥
ey Bigol® ik MM 4 HTE olFl F
Fol ol A4 FHol dvta ek ol AL ol &
shod ATHIN T8O BT KB B PEE
7 o2 hAkel B BG 2 1 Eel 2 gk
e BHAY = B o R EHK HE BN
FHik D ARBH kel AAAA SR AA 4
He S50 25l g ol Sak Ao, AAA -2
Mgl o} g AolH, stetA & e odiH W
£ e :AATE Hel gheh. A# 7] Kudo(1918)
ol kel Bombyz mori®] %) fAfil o245 %
Mo T sl 3k Nosema bombycis WfiT-o] FAEZE
& k7)ot FiFomA 30% HAtahga g (H00) 7 7t
A Ssioha st e, 2 EEe b o] Ad
st ok, &, A o] 9L peroxidasee] £ 3] HyO,
7b Ba el ArE head g vt A7 B2
o, W olg & Aol Jojvtx g A2 A

Ylo] = peroxidaser} gAY mE A g&d olE 2
Ao fEH A RHel e, 2AE A=A7AY
Ex FRER ALAE o] nast FHY 357 o %

o %2 dgo] gevtA vz . 2=,
e ?ri"%“ YA TAE AR Fol FAH
E Aol gz, A Hedd REAEUIEE
(NaHCO3) & A rbslted el & 3w Sabet 2o
257 B fFEE H0,9 &8¢ A& etz 3t
gt o] welx, £ Ao NaClg A7hsted B8
FERE FolAAY mi %89 0.2M KClg 7tatd =
*P%}%f‘r"] G 3 30% H.0,5 6% % 3 He ol

152803 et B 3 7F ¢l o (Ohshima, 1927, 1933 & 1939).
g, odateld % FAYE FA ade MRS
H,0,% AF83lA] &3 Wifts @247 NaOH-HCI
Z3hH o PR olofzg e (Ohshima and Suzuki,

1939), = 7% o] &9 JAEZel uAxw JFE B
sl HeR WA, ZF, Nosema bombycisdl

#13t Ohshima®] —E<] 7 (1964a & ¢, 1965a & b,
1966a)ell 4 K ol &2 ISAEEE A3 (EH pH
9-11, ZE@&E HEE 25°C), kM &L oF% ¥,
Na o] && ool shojslx] o=, Ca o]-2e]rt 2(f2]
K o] &L o] F ER Ay AL A Hd
t}. Nakajima and Egusa(1975b)& 2] (Plecoglossus
altivelis)o| 7] A3tE B F#He Glugea sp. TA9]
SAEZ A A AdezA 1% KOH 5484
2 30% HyOpol F 1% vl &2 AHE 21& A Astsd
t}. Nakajima and Egusa(1974) Myxobolus koi9]
ZAE AedHo R AzAA 1~10%9 KOHE Az
A Fabrh AR Z BEshed date g-ohabe e
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of gt s ol Y 30% Hy0.o] Aels AL 4 gl
SLogked ek

2], Lom and Vavra(1963)E ZE{t&d 59
Aol g FA9 RH #EEe delel ol & ES
Aol )bl Hitk{bEl xS RiBel Al polaroplast
o] ool gk, Mbdema ER" HuFR BT
posterior vacuole® BT, ol & {bAA A &F
AZlchan #egst g ek, olel [Eke] Ohshima(1966b) &
M A#EE ofv FET AMME AV derni Z
HEEWS AT A KIS KA el 9
ffre deglgx Azetddst. Hashimoto et al
(1976)-2- Pleistophora anguillarum®l XA+ pH 5~4,
5~10°C, 15% HyOpoll A FA7F 74 % 3 H&3he 7
o] fpi3tela 819w,

= 7] Kudo(1916) & Mgl T-#ffiol Séte= Myx-
idium sp., Zschokkeella acheilognathi 2 Myxosoma
Sunduli®] EA% 30% Hy0.0l 93le] FAl7h &34
bz B2 3tg o, Hoshina(1951) & = &+o] (Anguilla
Japonica)dl 7]+ Pleistophora anguillarum®] I
Ae srfelmdeta o =udle Azu AAR T
Ab7b B & gkets shedeb. 28 =, Awakura(1974) &
o] f M 1 A83E Glugea(Nosema) takedai®)
A 1% HyC,, K+, Mg®, Na*, H,0, NaCl(l, 5,
10%), 23 A(0.4%, 0.8%), ¥AAE9] 99 5=
AR AFAZ uf EF A A FA GEstd o
Baatgloh o9 o] KRN TSRS Mol =l St
o wE fx wWe] ttEn® g 52 MHEE 5,
1990) ol A1 1~10%9 KOH%E A xA %9 Labe] A g
gho] FAEEE HEE vl BE FEAA A9 A
T AAE dglen® o] Afd N 5% KOHE A&
st7l & skgler, =3 AEel olrl EHE e
2o FAEE AHE AFer do] xAe A4
ol = A3 .

Wb BEEC S AR TAd vAE
o Fol] M3 2=AF A7 HWA WA ak dA F
3] AxAEe T. kitauei®] EApo] o] A &I B
i 7=, Nosema bombycis®] L A5
o AWE ol We A 2~5°Cel BZEF vk 104° 3MENA
ol & Frol HdfFshe] ZAHE Az lobe AR
o] A%% %3to] F<elH gl .or (Ohshima, 1964b), -&
olell 7| A3t Glugea sp. EAE 2.2~7°Ce E<d|
A} 105ARel Y B &sted gz A+t (Nakajima and
Egusa, 1975b). =¥, Myxobolus kois] =A&
—10~—20°Ce} HEx2 Wl 5AHY FoAx Ae]
{b3tA gk o1} (Nakajima and Egusa, 1974), Glugea
sp. iFe —20°Cel A 30% Fof mF Abulalol oo
ko) (Nakajima and Egusa, 1975¢).

Nosema bombycis®] WiT- Aol F3lo] 39 Fol
Z o 9] (Kudo, 1918), &7 FolA Az v ohieg
A wdel Qo) A = ASEA At S 2 BN

£ gl Aol

& Azol og Fabe] 5 (viscoelasticity) o] i
&}7] w Fo}ehs ep(Ohshima, 1964b). Zolol 714
8= Glugea sp.9 A% LA7E Azel o+ 353319
safolmFaa 9o Welmy £ Fgale] FEol
Zubsly Falrt @&EA geod, Az A o
A B wmHl s Sabe 23ekA gt (Nakajima
and Egusa, 1975¢). &1z, oot Mg AA3e
Glugea(Nosema) takedai®l Wi T-% 36°Coll A 21z A 7]
W 6A 7 Fol = Augteby ok (Awakura, 1974).

%%, Myzobolus koi®] ZAE AzA7W TR
= o] okt AstslA vk SE AR EFESAEY A
Aol A AL gt 39 olldl 2F A
4 e} (Nakajima and Egusa, 1974). =, A2l 4l
AA o] ol & EESol Gl W BEY uF
P Zol: AL TAfistt A st =l Glugea sp.
o) zARAENQ4AM HRERE) S Sl =dwhs 4
of Wojmal 10We] AA5% 10em Eol HelA
A7 uh(1, 000 pW/em2e] KEHRE) 145 £l =
g &) 0% oz thE ARAMNE Hitelde
o], B KB zAeR 147 Fo BF AR
v} 3}ch(Nakajima and Egusa, 1975¢).

Nosema bombycis HiF= 1% Aetilel 104, 1%
zzwee) 154, 0.05% Hikel 604, IN HCld 24
sho]l Al gkchar 319l ot (Ohshima, 1939). Glugea sp.
o glota shel-ef: REEMAIE 0.01% A 34 7 L
el TS A A7, EE k&Y oAl sodium
dichloroisocyanurate(+% 62%)% 0.01%lA 347
ol MuF7F %3t ch. Orthodichlorobenzenest cresols}
&flel cocktonex Hif-ol watel HAok 2L HRE
¥ t}d, 3% phenole] #&%ial one stroke embiron®
0.01%1 A 34 7k o] o} A5 &y 7l of (Nakajima
and Egusa, 1975¢). =813, Glugea(Nosema) takedai
o] Wit Fukralard 1:1,000% bleaching powder
1:1,00000 4 53 F-, z2el 1150004 108 Feol
A gk e} (Awakura, 1974). Hoffman and Hoffman
(1972)8 in wvitrool A Myzosoma cerebralis® X2k
o o8] sAl &EF%E AR FAFAA FALE oA
o et =% F&e HFE v L0%, 0.5% %
0.25%9] A& et 1% KOH7E 29 ojvjel Ex%&
RE AEAZGE AL Fad o5 28ES A
%0] (Salmo gairdneri) S A+-&8to] in vivoe] A 4kg}
grerol =ate] AEF 0F Mo BEBEREE AE F
SIS s R

2 Ao goiA AxAE zAE o8 A F
gajo] FfAA —70°Cel ©7]7k(159) ¥ F BEI
o] o]z] 2xelA AFAAE o HdFH Ff &
E exyt FAREE JFE vAE dog vy
ot %, @A F5H Folal Tyroded, 0.45%
0.9% A4, FHFY Tz, dF 2A(L2)
2 5°C, 18°C, 28°Ce coz FAlgE&ol U

2 B e

1 o

P

e



ol g} o] LAE Tyrodedol @AYAZE wol F4
BZEol % =9uw AL Kudo(1918)7} Nosema
bombycis TAE ERctE Ringerigol e A %2 =
FAEEEo] wud KRS e, 4% 245
5°Coll A S FAA A FAEEE A U A
S HEF H A% 2r9 ERI HE AFETY Ao
M Bl A =24 £4o] g AUr] W Eol oF
7t Az e,

BEAFY FilE MTE o2 A S dFHgAA
5°C =& 28°Cell @HIRFS A EEES A A
o8 2AF vk 0.45% 2 0.9% A AdFS FHF
oA RE FHE 3U7be] AA vhh AFIe Aol
gliz, Tyrodede] HerAl#A —70°Col Hi AdA 7]
o ErHol AT wet dE F4H 8AA 94
AAS A ALty 2ela, FErAZe A4 2A
E 28°Col A7 mESH FFHFolA 16384, 5°C
of A7l BEEH 0.9% A4 }’01]*1 760H o] = of
& 8.8%(fsEfl)t B Eetg en, ol 7hx gEelel
A AR ZEQ Evfel A& *37}6}01 5°Coll 7] B
Eetol = FiHY A& delolglen, Tyrodedel &
SAA —70°Cell A 7802 el AA B W, RES
o dFAAM FAEGEEE 24 vk 159729 33%
del ulste] AL Holzt glolet. &, ¥F 2AE
oA dFAA 2 8L 2AF v YF 7] 2e] /.l°1
Aol wat el AA Aoz 10047t FF FHH
AY ARG FE& FAsE Aol A4 A

AxAE A4 AL @] HE] FTAEZ
U A= o ol A A3E Myzobolus koi2] AA %
248 FAEEE4.5%)0] 25+0.5°Ce  EEd FA
gl g Aol 7UAR 60%7AA  AFIGHE EI
(Nakajima and Egusa, 1974), z&]3 2o 245 i
3 B9 xenoma N Glugea sp. A T4
% (KOH#m 30% Hy0z)e] Ty 1.2%¢°] 3l 2t 2.2~7°C
o zAE A o8] A Ao BE 209 Fele
8/ 56.0%, UAW 22.4%, EEHE 6.8%, 834
Fol = 2 AR 80.6%, FFT 93.3% (xenoma o 4]

olv| 33.6%7¢ A2 &), MEH Ao wF Ry
o], =3 xenoma {9 EA7L Fol wIzEA EKE
sle] FAEE 5o Gt ks o] Azkel A #gte] whet

xenoma el Al F7k AAwt AL FAE BEA
a2 g ¥ 7 (Nakajima and Egusa, 1975a)% A9 —
FHaoh, 289z, AEAFY AH TAE 0.9% 40
2l ol @ulalA 5°Col REFI 760Ho] Helx
8. 8% (HEFEH) 7t A& tE A3 Nosema bombycis
g; £A4% A1-43% Ohshima(1964b)e) B zel —F 3}
, FxAZY AA ZRE —70°Cel WEAZ b
780°.i°] Hole FAEEEol 1596 viste] 23 #Eh
8] &= AL Myxobolus koi®) A4 TAE AHEg
A% 7 7 (Nakajima and Egusa, 1974) ¢} —33}H9 v},
s, Glugea sp.9 %A= 50°Cell A 343 (Nakajima
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and Egusa, 1975¢), 28] 3. Glugea(Nosema) takedai
9] 2% 60"Col A 54r(Awakura, 1974)o] =5 A}
Aot e FEAEd xA080%7 YE)E
60°C 78.54 7k, 70°C 23.44 7, 80°C 189.143, 90°C
10.545e] =5 Adale, o F E£Abe] FAg & st
et ‘5Pt‘1j»_‘-‘; ‘%}% 7\ 7kol ApE xAG FHo] <
7k A ek, FrAEe 4% ZAE AFAA
o A4 7d5‘-4?4 BES WF 7ol
Ao} gegol tha Aol 209z WEFA 14,49, 169
ZH BEA 21,04, 42097 HEA 22,390
w3 od o}

olE{t A8 A FHEL
b e e Bolt W% zAA WEk(bdE o
< Bokg ¥ul ohvel o) & L Aifmel Sl
& w SEst T3 e Bl A HstA g2
b vhs 2 & RISk gluh,

AERAEZ A Ao g AP L
koigl Glugea sp.8] Zlol wlete] #ole 99 2rH(Na-
kajima and Egusa, 1974 & 1975¢), ¥ &7 7ko] A 45
Agdol ofgk A WrEd AL B Al slelA
W g W%, 28, Az Hol xAe @4 WA A
Zof wlA= ol el Y AY Avkel MK Ao
‘JrDP)r Ed4al Aojet ek 2w, FrAF £
el A EA 2 A 1,000 ppmel 4] 5. 2470l EAFE A A
A Qe eAss A% 7 A ol Myxo
soma cerebralis LA o] W3 A3l &t A9
— %] = BT B o] b (Hoffman and Hoffman, 1972).

AEAF] EAE 0.9% 4249 Fo dEAA 5°C
of B&E 76090 7A o 8.8%, oArlel sl
FHpaedg Brlol Ag Frbebal o 10.4% 7 Q&%
a1 HEESar glort, 28°Cell A= 102,69 5 A
S, —70°Col % wES T80H) Helx A &
fEoll o & Wb A uk 160907+ ¥ % =L JA
WA vlm 9F 2191, 1,000 ppm Atskakgre] A E =k
ol A oF 528, 200978 WE EXE A Az
Blol 4] 10We A9 45L& 70 cm o] #eolAl 2AHE}
wl 23,84 zbell 22 bR R FxAEFFS dwst
7l Yl A e el Ag ZAVER F 23 %Wd Az
A7 oh M s S AAESta KBRS HE e
A zAely & HHE 4+ A :J“_ =l o},

AFAR o] BEKELS AN @B St o
o] MRS Aol A gtk A A8 invitro
ol A Fasty vt ghE el AE 4A Eshgldh
#, Nakajima and Egusa(1974)% Myxobolus koi
ol zA7F Higele] obflql amodiaquine3} primaquine
o] 100 ppmel A1 791 o] Wofl v RE & FAMHEFo] yHK
sl gl 8l o, Nakajima and Egusa(l1975¢c) &
Glugea sp.o]l "3 fumagillin® T &5 s 21 1
AAT 4 ez o HIiel Y miel opvin
ol vk e IS S o, ‘ﬂﬁ}’?"i'l,

7\ /“:L 5

0

B A

omri

JrAF T 2AE

s

2 e B8
S

A

ol

)
O

Myzobolus

th o
cit N
-,



— 250 —

ﬁ“ﬁ-‘l’a’rq obfl, HiI A il
MM F ol vl 353
fﬂ‘ﬁ“’r.
E Agel glelA AFAA AF FE Aga
RE 16%F9 HEs £ HEEAE R FzAFd
A5 59 5 e $BHE AFH HA A Ad g b

Fom 9

A %A

7 d
A mE A

=
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3 44
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dapsone®]
oAl Eduto]l A=At zE
in vivooll A o] 2] renal sphaerosporosis®t Theloha-
nellus nikolskii 7} A%, WAoo Myzxidium giardi
7= delel Hexamita salmonis 7Y9 %, Lo]9
Glugea plecoglossi 7+ %, wlzo]e Pleistophora
anguillarum X9 %5 T2 BE Wil BREARIT 3
b3 e A fumagillin(Yasutake et al., 1961; Taka-
hashi and Egusa, 1976; Kano and Fukui, 1982;
Molnar et al., 1987; Szekely et al., 1988; Molnar,
1989)-8- in wvitrodl A A HE/ glerz A4 P
BUREES] ofull vHk ZE#B0luE fERISHE Zol £/ W=
Z ok zelv, Ags W AdH AA Y ‘.lﬁdﬂ
oA —FE = AL obr] w el Mok %yl A
HE Fdsle] R ol & Aoz *‘17%'44

ol el Ay Az v Fo] Mol HAANAE F5
olvk ool F& el U= BHIFHS KTE A
AA AEAEZFY Oy 1adE deds AL Ae
Esdtchn AE, TEOE Aol FHshot
2 AdEE g 2719 ohllvhik HEEW JII &
s Ml FAs e S BEeA ged ol
Ao Ao,

ketoconazole, metronidazole,
AAq FAEE

l
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Prophylactic and therapeutic studies un intestinal giant-cystic
disease of the Israel carp caused by Thelohanellus kitauei

I1. Effects of physical and chemical factors on 7. kitauei spores in vitro

Jae Ku Rhee, Jong Oh Kim and Bae Keun Park
Detertment of Parositology, School ef Veterinary Medicine
Chonbuk National University, Chonju 560-756, Korea

In a basic attempt to develop the prophylactic and therapcutic measures on intestinal giant-
cystic disease of the Israel carp, Cyprinus carpio nudus, the effects of physical and chemical
factors on viability or survival of the spores of Thelohonellus kitauei were checked in vitro by
means of extrusion test on the polar filament.

When the fresh spores suspended with 0.45% and 0.9% scdium chloride solution and distilled
water were laid at 5°C and 28°C for short terms, the extrusion rates increased until the 3rd day,
meanwhile when some of them were suspended with Tyrode’s solution at —70°C the rates increased
gradually until the 8th day. Viabilities of the spores suspended with 0.9% saline and added
antibiotics to the suspension at 5°C for long terms lasted for 997 days and 1, 256 days (presumed
values) at maximum, respectively. The spores suspended with distilled water at 28°C for long
terms survived 152.4 days, but the spores suspended with Tyrode’s solution at —70°C for long
terms showed almost the same viable pattern as early freezing stages up to 780 days. The spores
suspended with Tyrode’s solution, frozen at —7(0°C and thawed at 5°C, showed the highest rate
of extrusion of the polar filament.

In the case of frozen spores, the extrusion rates during heating tend to become higher in accord-
ance with the increase of frozen period, and the critical points of 180 day-frozen spores to be
killed were generally 78.5 Lir. at 60°C, 23.4 hr. at 70°C, 189.1 min. at 80°C or 10.5 min. at
90°C. The longer the spores were frozen, the more time was needed for the death of spores after
thawing; 20 days-17.4 days, 100 days-33.2 days, and 400 days-37.8 days. The longer the spores
were frozen, the more time was needed for the death of spores at a conventional when they were
dried air drying condition, 540 days-23.5 days, 160 days—21.0 days, and 20 days-14.4 days. On
the other hand, the longer the spores were frozen, the more spores were dead rapidly when they
were irradiated with 10W UV-ray; 100 days-26.0 hr, 300 days-21.9 hr, and 540 days-13.9 hr.
The time needed for killing 200 days-frozen spores by various disinfectants at 1,000 ppm was
5.2 min. by calcium oxide, 10.4 min. by potassium permanganate, 27.8 min. by malachite green
and 14.3 hr. by formalin. Transient inhibitory effects of the extrusion of the polar filament were
observed by various antiprotozoal and antifungal agents in the descending order of ketoconazole,
metronidazole and dapsone.

The above results presume that {full drying, {ollewed by spraying CaO and maintaining sunny
condition for a few days on the concrete bottoms of fish farm may be an effective method for the
prevention of intestinal giant-cystic disease. [Korean J. Parasit., 28(4):241-252, December 1990)



