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The Study of Fungi, Bacteria and Viruses of
Oncorhynchus masou (Brevoort) (1)
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MHRAE

KBEZES  KEEEAREE - UTEIBRER » Kk
H A G RS 4E (Sabouraud dextrose agar) s FFBRAE Ky ge it
(Emerson’s YpSs agar} (Chien, 1981; Tuite, 1969) F4:E »
REFATREEIL L st » BEBERMETREER 16°C »
Re—A R » BNl BRI BT » DUER & EZH o

B AR - R R AAREIT D B
FIEA 2 > #IRTE TSA plate | #ie 25°C T WHE%
MBI » BRI AELEE o

MR E Chinook salmon embryo (CHSE-214) -cells
{Nims et al., 1970), Bluegill fry (BF-2) (Wolf & Quimby, 1966),
‘Brown bullhead (BB) (Wolf & Quimby, 1969), Channel catfish
ovary (CCO) (Bowser & Plumb, 1980), Atlantic salmon (AS)
(Nicholson & Byrne, 1973), Epithelioma papillosum cyprini
(EPC) {Tomasec & Fijan, 1971), Fathead minnow (FHM)
(Gravell & Malsberger, 1965), VGroup_er kidney (GK)
(Nicholson ef al. 1987), Milkfish heart (MHR) (Wu J. L. &
Y.L. Hsu unpubl. data), Perch heart (PH) (Nicholson et al.
1987), Perch liver (PL) (Nicholson et al. 1987),_Rainbow trout
gonad (RTG-2) (Wolf & Quimby, 1962), # Tilapia ovary
(TO-2) (Chen et al., 1983) i e f X0 40 M HR %6 H Eagle’s Minimum
Essential Medium $53% » 1§ TO-2 B L-15 3 o HAAkEEL

- 2 —



#xa 10961 4 10L7 (fetal bovine serum, Gibco), 100 IU/ml
penicillin (Gibéo), 100 pg/ml streptomycin (Gibco), 25 pg/ml
‘gentamycin (Gibco), 2.5 pg/ ml fungizone (Squibb; E. R
Squibb & Sons. Inc. USA)» & 5ml/é 7.5% NaHCOs o B5E7E
20°C FHy# CHSE-214, RTG-2 Al AS, HERSERIE 95°C T o

FEE S EE - AEE TR Hill (1976), Meyer (1979) & Adaire &
Ferguson (1981) i &AL - we B Wy i RIBAL IR ~ T
2 s A AU R - 10 fEEamsa i PUERZ I
= I R R R R TE 2,000 X g T 10 4 » otitn i
F 0.45 #m millipore BIEFHBIR & 4°C TR > KRR
mEDEWBREMEZ 24 LERR (24 well TC plate, Greiner)
EREnG 4y Ble | CHSE-214, AS, BF-2 #0 CCO PufEAiFEFE o #&
wEp 18°C TR SRB% =28 U KA EF cytopathic
effect (CPE)» F5% CPE » Pl 0.24m BRI EIEE  BRT
— BB g Z AR B Rk EEmms e CPE Is i
Plaque assay » HEEMEHE  (REHRZIL - FRBERDE
(TCIDso) (Reed & Muench, 1938} o

m3EE: EA 18 ﬁﬁ%@%ﬁ%ﬁﬂﬂﬁf’?ﬁ%%iﬁﬁ@iﬁﬂ% ’
i 0.5ml 2 104 TCIDso/ml %ﬁ?&%@ﬁaﬁﬁﬁJ%Z%@%ﬂ@
¥z 25 cm? BEMA 0% B — /N A 4 B 4.5 ml SE R 7+ 18°C
y g7z 2 CPE 4% + ) 0.2 #m millipore BIREEIE o BRE A
CHSE-214 #iiiisem il iE (Reed & Muench, 1938) o

S BEEE - B 05 ml FHEHE 104 TCIDso/ml Z iR K
A 25cm? ZELfg BF: Ml » 4 Bllcfe 10°C~ 15°Cs 18°C
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20°C~22°C~ 25°C~ 30°C F#E#E o F524 CPE # » 7 2,000 x g
THEL 10 68 » Wl EERT 2 RHRRENE -

M5 RNA ik BERYE 25om? ZHIGHIETRS
CPE » e mBEFAIRRERE » 76 2,000 g THEL 10 7048 » L&
®hn Sarkosyl ERMKERE 0.19% s D) 130,000 X g #ELa— /MR »
AFUTRIA & 0.5% SDS, 200 pg/ml proteinase K 2 TNE
buffer (0.IM Tris-0.1 M NaCl-1mM EDTA, pH 7.3) 1
37°C TBK » HiSHEE 2X electrophoresis sample buffer s
reaih 2 8% o EEAER 10% SDS-polyacrylamide gel |-
» B 10mA BT ik ED 16 /hBEHS » LIBRSR Tk Guts o

BB E « I E ik  BREEES 50% (v/v)
methanol, 12% (v/v) acetic acid Z W 355 s Hvfe
10% (v/v) ethanol, 5% (v/v) acetic acid ZyE##E 32 » /R
10 488 » 4t 30 7348 - B REEE 7% 0.1% CTAB (cetyltrimethyl-
ammonium) s 30 /M& » BEE A ASE 30 4 0 AEMA 0.3%
Ammonium » &% 15 448 » B# Ammoniacical silver solu-
tion » B 15 3-8 - F B KSE— T » MEERK (2% sodium
carbonate, 0.02% formaldehyde) ## T B4 EE R 1T » Al =
0.25% nitric acid 15 7748 » B )H#EBAEZ » B PR (Goldman
& Merril, 1982; Guillemette & Lewis, 1983) o
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ik » & 11 pm BURETE + KT » RAEEKAEE (Aphanomyces
leavis deBary) #e 16°C TFi2% » WMk AR MA AL
MyE s o i 2 o 7EEEEEE T AT RANR B ] LT 2
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3 (germination) » MR AIAETMER » MBEKERTFFELER
BT (chlamydospore) » #7 EiskBEIE B —MH AR EL o BERH




Table 1.

The records of dead Oncorhynchus masou from Wulin farm.

Stage of fish

Dead time

Location

Symptoms

Preliminary stydy

Necrosis of pelvic

Adult A 75.10.19 The 9th culture fin and internal Reovirus~-LSV from internal organs.
{142 cm) pond.
organs.
Ad&[‘: Sch) 75.10. 26 Taiwan pond Swelling of cloaca. Bacteria isolation from kidney and spleen.
ACI(U;(t)gn) 75.10. 26 Taiwan pond Swelling of cloaca, Bacteria isolation from kidney.
Adult D . . . ,
(25.9cm) oM. 7 Taiwan pond The 4th passage for virus isolation.
Adult E . . . .
(31.5 cm) 75.11.14 Taiwan pond Fungus Fungus and virus isolation.
Adult F . . . .
(18.5 cm) 75.11. 14 Taiwan pond Fungus Fungus and virus isolation.
Adult G Near the cultural . . .
(22.0 cm) 76. 1.10 ponds. Fungus Fungus and virus isolation.
75.10. 16~ The 2nd, 5th & . .
Eggs (210) 75 10. 26 6th hatchery boxes. Dead eggs 57 eggs was examined for viruses.
75.10. 24~ The 1st to 10th . . .
Eggs (2256) 75 12. 10 hatchery boxes. Dead eggs Each box take 30 eggs for virus isolation.
Fry (1836) 201} 19 Ihe st o 4m Dead fries. Total 193 fries for virus isolation.




Fig. 1. Water culture of Aphanomyces laevis on hempseed baiting culture plate.
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Fig. 2. A proposed life cycle of Aphanomyces laevis.
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EE BRI RS EE ) I EBEAE (Asexual cycle) »
RIBE A B2 A PR T8 B AE AR e — 1 3 o T 2 R
ax (Oogonium) 444 ZJHE » A —RBUAAGN (egg) » Biks (An-
theridium) » WEMERITEAT » BT RI0RA RS S5
(fertilized egg) » W B Mgk B » WIS SR IR 0 52550
TCH s F%ﬁt*ﬁjﬁ*ﬂ*— %ﬁi%‘f%ﬁ%ﬁ* » LA MEATE (Sexual cycle) o

W%Wﬁ’:ﬂi%iﬂﬁ %ﬁ’.@%ﬂ B 75 Enterobczcter gergoviae, Acme
tobacter, Citrobacter freundii % Micrococcus (Table 2) ifi gk
& C 17 Enterococcus, Phialophora sp., Acinetobacter lowffii
K& Pseudomonas asngihosa B %%%Wﬁ%ﬁﬁﬁgﬁf“ PEHIER
’ mﬁkmE?LtZﬁ%ﬁEiﬁH%FE 3[5@’@?{’15&% s MUK o JEE R
FERTHSE RN L1 » i”iﬂlﬁf’ﬁffﬁ%ﬁ% s FREE o

KEFBIET 2 BIE S 2 B ~ B ~ S BB s BB AT R
BOME - BBEHNSE s RA—B 142cm BZ/DRSEETRE -
HARIRS » i1 Liver, Gill 435 » A CHSE-214 (g 3A)
YAS~ BF-2 ~ CCO maffifiussiEss » pl# CHSE-214 KB
CPE BHIH » ¥4 14 X » ¥4 CPE R o MlAEAEES I
3B %%H#Faﬁﬁi(ﬁ\ * RIB RIS AE B » ufE 3C, 3D #n
IEH#RE SA) HRAER SETR AR R (R ph e ) ikt £ 5 B
* 415 LSV (Landmocked salmon virus) o

LSV =8 - SRR S » %8 Plaque assay s fi; 3
BB ERE bk ML REERY  WEESEHENE » s
40 +=FRA MBS » LSV 2IZE BF-2 ~ CCO BB #1 CHSE-
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The 2. The organisms isolated from Oncorhynchus masou, Adult B.

Number Organisms
1 Enterobacter gergoviae
2 Acinetobacter
3 Citrobacter freuodii
4 Micrococcus

Table 3. The organisms isolated from Oncorhynchus masou, Adult C.

Number Organisms

1 Enterococcus

2 Phialophora sp.

3 Acinetobacter lowffii

4 Pseudomonas asngihosa

Table 4. Replication of LSV in selected fish cell lines at 18°C.

Cell lines Titer (TCIDso/m1)
AS 2.2%¢ 108
BF-2 7.0 108
BB . 5.0%107
CCo ® 1.0 108
CHSE-214 1.0 107
EPC 32104
FHM 5.0 108
GK 1.6 X104
MHR 6.8 105
PH 6.8 104
PL 47108
RTG-2 6.8 108
TO-2 32x108

Table 5. Effect of temperature on LSV multiplication in BF-2 cells.

Temperature 10°C 15°C 18°C 20°C 22°C 25°C 30°C

TCIDso/mi  4.3% 104 7.9 10% 7.9%x10* 2.0x107 1.3x107 14108 40104




214 A EREE » BE PL~ AS~ MHR ~ EPC~GK #il PH » #z
2H LB FHM ~ RTG-2 ~ TO-2 o £ TO-2 R E 3.2 X102 TCIDso/

nl-‘

LT TNy -:‘ ﬂn'g.-

Fig. 3. MNormal CHSE-214 cells (3A) and the cytopathic effect of LSV
in CHSE-214 cells (3B-D).
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ml o 4} + LSV &4k 1r Reovirus 3 %+ BHK-21 {(Baby hamster
kidney—-21) #ipakkehigsE » i Reovirus 3 g fe CHSE-214
HRHAE o

LSV Z il im e : £5 %E40 5 LSV £ BF-2 #ilg
B FRIBE T 2EEREY B b 200C AR

W 2 NS E K B P B R R B R vk AR
{?ﬁﬁ%ﬁi’?ﬁﬁi5’%%ﬁdﬁﬁﬂﬁEﬂiﬁﬁﬂﬁﬁﬁﬂﬂﬁﬂgﬁitﬁ%OLSV
F1E 7 — R i f 4 CSV (chum salmon virus, Winton ef al.

LOg TCID 504Nl

0 10 | 20 30 °C
TEMP.

Fig. 4. The temperature curve of LSV multiplication in BF-2 cells.
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1981) MM o ‘2fME) RNA Buf48 11 B s 4K ~ i~ M=
» RWZES L, L f1 Ls s =B 4018 My, M, M o /B
5551, S2, S3, Sa 0 Sso {B LSV 2 Ls # CSV #E 4 » My HI
BN o [BBF Si, S2, Sa B Ss B9H CSV FE & » FEix LSV B CSV
Z RNA BRIFAR » B—HHREK o LSV MAERE L IURS
serotype 3 (Bl Reo-3) #Hz=H:# » Reo-3 745 10 B* RNA » &
Uk FEEERREEE » B R RS R o

Reo0-3

- >
(7))
(.’.I’O

Fig. 5. The comparison of RNA patterns between LSV, CSV and
Reovirus type 3.
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%Fﬁff*mﬁﬁ%%i@?‘ﬁf’]%@ﬁ%ﬂﬁ%fﬁ'{%ﬁﬁ*ﬁﬁ’
YpSs plate 3 » JA&EE%@%ME%% s BT ANAETE S » ANl
2 o fRHAVRE %H&Tﬁ%_f%i%%ﬂ%ﬂiﬁz% (Chien, 1981) » HEfEK
ﬁi@%iﬁﬁﬁ{% s WkkEa S FETENEZHBHRBER-
Jﬁgﬁﬁﬁ'}d}% o T BRI 0 N IEE KRB S » IR
(Chien, 1981) R FEELTRERKBILTREA °

HX ﬁﬁ%?ﬁﬁ%ﬁ&%f&%ﬁ%k%%ﬂ%ﬁ% s A RBOR
PEIE o — R EEE AR > RBT TR %w%ﬁ%@?ﬁﬂ%ﬁq
BREREMmEDE - BEEREH o o BRI R: fa B TR T B TR 3R
s EfUBIE  IEfERIBME SR FEetH B EHBOR M ETS]
FERIIET ©

EEE TN YERRANTET » REMREEM - K/E
H—RAAIPHIVSERS o WAKEMBIURREMRE o &
Winton ef al. (1987) i » SERUTBIVAR ° BOLRRE -
AT S i R ik Bl— B A LSV » AREBUEART R o B
KEMEG IR SRR A# golden shiner ( Notemigonus
crysoleucas; GSV), (Plumb ef al. 1979), chum salmon (On-
corhynchus keta; CSV), (Winton et al., 1931), channel catfish
Uctalurus punctatus; CRV) (Hedrick et al, 1984) R €

American oyster (Crassostrea virginica; 13P2) (Meyers, 1979)

s s MG LR o+ & 75nm K2 HEEEN 0 &5
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11 o 5 > i s NEFAD S SR ERE - ST RR 25 F
0.31x 106 daltons o ;SEIPBILKRES ARRESHNEHHE °
pE A e () PHE B ) 13P2 0 LSV {RHF HHR - S
B BE DI R A B T vk B B S A R R 2 CSV o I
BRI — R MBI KT IR o HAEIUR D R ALK ERY
IR 2 R E » EEEE— TR o

i EATE - b RSYAENBTEA S - SURHEE ~ SECE
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BREEIS o LR PO BRTR o PSR BTE S (e BRI OE » R
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SETVE BT o B NEERTRATRRABICZAE ° I
L R Bt o H TR M BOERIE » IDEE - ERETR
15 $aWn iz B R o

— 14 =



2% X M

. EgEEE o BATER (1938). e ER (BIEAYE) - X
ML ARERESTE  ZEREFANER » 32pp. HIER
=, EREHEEFIE A - TEEEEEZRYETT » L3pp.

. Adair, B.M. and H.W. Ferguson (1981). Isolation of
Infectious Pancreatic Necrosis (IPN) virus from non
salmonid fish. J. Fish Dis. 4: 69-76.

. Austin, B. and D. Allen-Austin. {1985). A review bac-
terial pathogens of fish. J. Appl Bact. 58: 483-506.

. Bowser, P.R. and Plumb, J.A. (1980). Fish cell lines:
Establishment of a line from ovaries of channel catfish.
In Vitro 16: 365-368.

. Chen, S.N,, S.C. Chi, Y. Ueno and G.H. Kou. (1933).
A cell line derived from tilapia ovary. Fish Path. 18:
13-18.

. Chien, Chiu-Yuan (1981). Fungal diseases of fresh water
fishes in Taiwan. NSC Symposium Series No. 3: 33-
45.

. Goldman, D. and C.R. Merril. (1982). Silver staining of
DNA in polyacrylamide gels: Linearity and effect of
fragment size electrophoresis 3: 24-26.

. Gravell, M. and R.G. Malsberger. (1965). A permanent
cell line from the fathead minnow (Pimephales promelas).
Ann. N.Y. Acad. Sei. 126: 555-565.

— 15 —



10.

11.

12.

13.

14.

15.

16.

Guillemette, J.G. and P.N. Lewis. (1983). Detection of
subnanogram quantities of DNA and RNA on native
and denaturing polyacrylamide and agarose gels by silver
staining. Electrophoresis 4: 92-94.

Hedrick, R.P., R. Rosemark, D. Aroustein, J. R. Winton,
T. McDowell and D.F. Amend. (1984). Characteristics
of a new reovirus from channel catfish (Ictalurus purnc-
tatus). J. Gen. Virol. 65: 1527-1534.

Hill, B. J. (1976). Properties of a virus isolated from the
bivalve mollusc tellina tenuis (da Costa). In Wild life
diseases, pp. 445-452. Edited by L. A. Page. N.Y. and
London. Plenum Press.

Laemmli, U. K. (1970). Cleavage of structural proteins
during the assembly of the head of bacteriophage T4.
Nature 227: 680-685.

Meyers, T.R. (1979). A Roe-like virus isolated from

juvenile American oysters (Crassostrea virginica). J. Gen.
Virol. 43: 203-212.
Nicholson, B.L. and C. Byrne (1973). An established

cell line from the Atlantic salmon (Salmo salar). ]. Fish.
Res. Board Can. 30: 913-916.

Nicholson, B. L., D.]J. Danner and J. L. Wu. (1987). Three
new continuous cell lines from marine fishes of Asia.
In Vitro Cellular & Developmental Biology 23: 199-
204.

Nims, L., J.L. Fryer and K.S. Pilcher. (1970). Studies
of replication of four selected viruses in two cell lines

— 16 —



18.

19.

22.

24.

derived from salmonid fish. Proc. Soc. Exp. Biol. Med.
135: 6-12.

. Plumb, J. A., P.R. Bowser, J.M. Grizzle and A.]J. Mi-

tchell. (1979). Fish viruses: a double-stranded RNA

icosahedral virus from a North American cyprinid. J.
Fish. Res. Board Can. 36: 1390-1394.

Reed, L.J. and H. Muench. (1938). A simple method of

estimating fifty percent endpoints. Amer. J. Hyg. 27:
493-497.

Tomasec, J. and N. Fijan. (1971). Virus Bolesti Riba
(Viral Diseases of Fish). Final Report on Research under
a part of project. 6n/1966, Zagreb.

. Tuite, J. (1969). Plant Pathological Methods. Fungi and

Bacteria. Burgess Publishing Comp. pp. 30.

. Winton, J.R,, C.N. Lannan, J.L. Fryer and T. Kimura.

(1981). Isolation of a new reovirus from chum salmon
in Japan. Fish Pathology 15: 155-162.

Winton, J.R., C.N. Lannan, J.L. Fryer, R.P. Hedrick,
T.R. Meyers, J.A. Plumb and T. Yamamoto. (1987).
Morphological and biochemical properties of four mem-

bers of a novel group of reoviruses isolated from aquatic
animals. J. Gen. Virol. 68: 353-364.

. Wolf, K. and M.C. Quimby (1962). Established eury-

thermic line of fish cells in vitro. Science 135: 1065-
1066.

Wolf, K. and M. C. Quimby. (1966). Lymphocystis virus:
Isolation and propagation in centrarchid fish cell lines.

—17 —



Science 151: 1004-1005.

25. Wolf, K. and M. C. Quimby. (1969). Fish cell and tissue
culture. pp. 253-305. In W.S. Hoar and D.J. Randall
(eds.) Fish Physiology, Academic Press.



	摘要
	目錄
	緒言
	材料與方法
	結果
	討論
	參考文獻



