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Control of Milkfish Vibriosis by Bacteriophage AS10 which
infect Vibrio anguillarum
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Abstract

The characters of bacteriophage AS10 which infect and lyse Vibrio anguillarum,
the pathogen of milkfish vibriosis are that had a wide spectrum of host range by
showing 1009, of virulence in 16 strains of Vibrio anguillarum isolated in 1986 from
Tainan area. The pathogenecity of Vibrio anguillarum was almost completely
eliminated at an M. O.1.>1 after bacteriophage AS10 infection for 4 hours. In the
field test, the mortality due to milkfish vibriosis of the prevention groups were
much lower than the control groups by 18.0% and 28.8% individually in the
overwintering ditch of Tainan Branch Station, Taiwan Fisheries Research Institute
and Chi-Cu area, Tainan. The bacteriophage AS10 also showed a very effective
therapeutic result by this biological control system for milkfish vibriosis. The
death number of milkfish in the overwintering ditch decreased evidently after

bacteriophage AS10 addition.
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H H# Chanos chanos (FORSKAL) REAXRBEAEZAF » HBEEARX—BE=THAH
FERSESAW  (EREEAME 12.6%5 (Fisheries Year Book, 1985) » & B A S &M - KM
B FESMENKRTHE - OBEEZEAE - HREKE (Lin, 1969) » MAESNAE AL ER 240
(Lin, 1968) » BB RERES » EEHEABARFKRE (15°C) LT » thEBFERE 11 FERFEN
B# PEVRABREAMES BMZEE (B8 8% LERERAAZEERE » MBEAM
REEBRN 2~T15%2% » HBABVEEREESHHKTH - ZRABABLEHME » ARRRETFE
E o~ KEFRERHREFERESAR » HHEABARERAIKERNSEOLER (Wu and Chao,
1984; Hung, 1977; Johnson and Amend, 1983; Tsai et al, 1970) AL A BAMZBEEEELT
I5% &% » BREFAEERTL L o AW EE ASI0 HIBRE AR & EMEREFA
» BEE—#E - FXEEEMARGIE KR HMEMNERRERKFRESER » RLUmER
AS10 FRBPFHR R B AR ELE  URRE BARBAER B ARLPHOEE -

FWEERREHABEBWEN AS10 (Wu and Chao 1984) » A HEIRL A » LU

:P%E??ﬁlﬁéj%ﬁﬁ (Institute of_ioology, Academia Sinica, Nankang, Taipei, Taiwan, 11529 R. OC)
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#E BT SALHEE £ R A S o MEBE+ZAERRMRE (Wu and Chao, 1984) » Bifej#E— b
PR o #E LU Y B P DA B R R B A BRI BT, o

REBMERA %
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L. 4 &
LG RALBE RV (Vibrio anguillarum) fREFE » ABBRE AN 17 HRALRE » Hb 16 #k
REZHEKERRSFT > ERBARZE BAEASEEILR o MH KRR ZEXEYRBIHEEE

2. HHE ASIO Z 43~ LB KR EFE

(D HE HEEERPERK  Bh 12,000Xg, 4°C #.0 20 580 B EFK 0.1 ml EACHEES
TSA BEBEZEZENS » BMA 0.1ml 24 R (log phase) FIEFERK » HKRMA 3ml F9FK
BEE (saft agar medium) » TFBEFHE » FEEHRKA 20°0C EBFFEE - RAFZERD AL
R (plaque) FH/MES o B 10ml TSY EBEMA 4L RHOAERER 01 mlr BHUES
ELERNELZARTARGER ASI0 MASZRES » BR 200C EREAREMTESNERE
B 5 LL 12,100Xg, 4°C» B0y 10 58 o BB L1HHK » BLL 34800xg, 4°C» L 60 48 » HHEEHE
TUBTFAR » L 4°C, My Z3% M LB » R%BEL 12,100Xg, 4°C» g0 10 58 - W EHHK 0 B
B SEBEHAEEE ASI0.

2R 2FA=/E A 1 ACKEZ TSY 88 inA 10m] WA BN EFRERM 0.1ml &
BREIRERE ASI0 B 0 BKA 200C ERIREERA®  BETERER - BEREE ASIO
Byt AL 5 BR ARG AT i o

3. FEpHE

LL17 BATEDR B 3 0 B ASI0 WEMMERIHE o
4. FBR®K

(1RFEEE | THRER=IE B ME—F%K » £ TSA B8E FB# - BRA 28°Cie
T BEEREER  RBUASEFATUERE FAAHERE » mE 0855 EBEAE K » [REHS o ik
BEWEIE 100 R aREEA 8 ERNE (EHARREBANWERE) » BHARBREKTER
' BERK ) BRERRBANTE - SRS ELNRE M OSRRBTES A S —RERE
o ML RBS S -

(25 & OB E IGBATHRESI A B O.D.sw=0.85 BE S 5.0X 108 cells/ml » 1£453 6
TR 0 135 ALUREEAEEKMAE 1.0X100cells/ml FBE 5 Heb 1B 4 @5 JMARE
m. 0. i. (multiplicity of infection) 1, 0.1, 0.01, 0.001 ZuEi#¥ AS10 5 ERMAN HES A
i (negative control) » 45 6 1 Bl RLUGB AN KM EHEA (postive control) » REGEHB A
15°C fEilf » EAMREMEEE ASIO £4oEAE  BHEAEAKA 220 BEEA (20~60%)
BB 30 SHEXEBIH—ERERERIERE S ITRTERME » BZE6XK o FARHAARBENETH
H e

5. @Ml

SR TEDIA R A 0 PP B A AR AS1O Btkeh o HBE LR B F SR TR Y
@ AS10 » BEHBEKE o ASI0 Ml AR % ASI0 B A AL E K RmBBEm » B
BEB M o o .
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6. ¥EE
TSY #=Z3k .
A & B ¥
KH,PO, 45g MgSO, 03g
Na,HPO, 105¢g CaCl. - 0.03¢g
Bactotryptone 100g Glucose 10.0g
NacCl . 100g (R 100 ml 7EA2K)
Yeast extract 50g '
Glycerol 13.0g
Gelatin 30.0 mg

(#EHY 900 m1 ZEAHK)
A~ B%%?@iﬁﬁﬁﬁﬁﬁ%
TSA %3 (Bottom agar medium):

Bacto-agar 15.0g

Tryptic soy broth 300g

NacCl 10.0g (GER 1FZEE)
Soft agar &% :

Bacto-agar 7.0¢g

Bacto-tryptone 13.0g

NaCl 8.0¢g

Glucose 3.0g

Sodium citrate«2H,O 2.0g (R 1 FrzEsK)
M, EHEH®K :

A & B &
Na,HPO,«2H,0 708 MgSO, 10 M
KH;PO, 30g CaCl, 10+*M
NaCl 05g Glucose 40¢g
NH,CI 10g

A¥%F pH 2| 7.4, HE HH ARBEWNABK (ERE &) -

EREBER
. $FxEHE
W ASIO ¥ 17 BRUBUREAS 1002007 EES » & plating efficiency #¢ 33%§ 138%
(Table 1) o
2. ABRR
SISTHERE R 1x10° cells/ml SR m.o.i. Wl ASI0 1A 15°C TEM 4 /NE 1% » BiEA
WA B AEBRNE » BBEEK + ITEREME » 8 5 REKAANFIEEMLIER (Fig 1) o @it
HIEE L ATB A i R A SNV ER ASI0 fEE m. o i.>1 EIEEEAR (Table 2).
3. mMR%K
TEBFAZ F A MY AS10 s SEMINIE kR EIRE AS10 B97{E » SR S0 PFU/m 1)
o LEMAERBSIN 1,2,3 BEBAEETAR 23 WASESRE - 1 ESHEE » X 1.2
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Table 1. Host range of bacteriophage AS10 which infect Vibrio anguillarum

Strains : Titer Xx10° Plating efficiency
860130-k, 155 138.4
860306-L, 115 102.7
801231-LD 112 100
860306-k 112 100
860306-k, 108 96.4
860111-k, 95 84.8
860122-k, 93 83.0
860121-k, 87 77.7
860306-k, 86 76.9
860227-k 27 33.0
860211-k, +

860306-L, +

860306-L, +

860306-L, +

860211-k, -+

860306-k, +

860111-k, +

Note: +: Cell lysis.
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Fig. 1. Elimination of the pathogenecity of Vibrio anguillarum after bacteriophage
AS10 infection with different m.o.i. The infection time was 4 hrs and
the immersion time of milkfish was 30 mins. ’
am.o.i.=10 e m.o.1.=0.01 o negative control
a m.o.i.=0.1 o m. 0.1.=0,001 v positive control



— 32 — ReBl~ KB ~ REF ~ HEHE

Table 2. The survival fraction of milkfish at different m. o.i. by immersion test

AS10 Control
Treatment s
1 2 3 4 5% 6**
m. 0. i. 1.0 0.1 0.01 0.001 — —
Survival fraction 0.75 0.15 0.20 0.05 0.05 0.80

* Negative control: add Vibrio anguillarum.
** Positive control: without Vibrio anguillarum and AS10

YL E N A EAY Benilin-50 ((LEBZEH ) o HLILRE A ARSEETRAR > A~ B CE2HEL
o ABMAEEE ASI0O (EERM) » B#INA Benilin-50 (#B#)» C#¥A Fungcidine ({LE
HE > HEE ) o B 45 REABHER (Table 3) » igilE ASI0 BB HEMBAHREENIER

Table 3. The protection of milkfish sur\;ival in Tainan Branch Station, Taiwan
Fisheries Research Institute and Chi-Cu area Taiwan by, bacteriophage
AS10 and chemicals

Stocking

Total Mortality due

. Fish size : Slope of : PR
Ditch no. density Treatment . : mortality to vibriosis
(Cm) (kg/m’) Wlnd Shleld (%) & Others (%)
1 15 0.72 Benilin-50 15° 64.7 29.8
2 27 2.04 AS10 60° 18.1 15.0
Benilin-50
3 27 2.10 AS10 60° 13.3 7.6
A 24 1.28 AS10 60° 11.7 2.4
B 21 0.54 Benilin-50 60° 32.4 31.2
C 24 2.17 Fungicidine 60° 47.3 38.0
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Fig. 2. The therapeutic effect for biological control on the vibrosis of milkfish
by bacteriophage AS10 from 27, Dec. 1985 to 16, Jan. 1986. '
D-1, D-2: The overwinteing ditches in the field test,
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AT » WE B SRR RN ANIER ASIO %o £ D-1, D-2 WAL ERED R
H PR A B A IS (Fig. 2) o

MEIHE AT (W and Chao, 1984) » B BEAEEEHMMIERLE + K—RERFE
4°C AL o AL B TR SR TAOR BE 0 MMM R R R BB - B 0 BT
SUEUCT FERA TAF » AL AT 0 WS R MK TR REVMERS ASI0 » FAEREREL
Bam%E -

] 2

W ASI0 WESMKERRAFAREN SN 16 KTERE » A4 100%0EEE o
MEARBAL WS ASI0 RAIDRERE 4 MK 0 % mo L1 BT AREE B A0
R A BWIE - Bk EMRRT  EEEKERRIFNERR CRSHBEBRS » KRR
BIRMTET R T LNBAS FIRAH 18.0% 28.89%  EEAHTE » MAREE ASI0 % 5
B4 BT AR B M ERO R o

| i
AP EAREG AFEAREMDGUER  EHEH - HENMASRERGHLERENEE » £
KB F B HETERE RS RGBT T » ZXBAREE M LAAE e £ B - B
KREABON TEEGP REN L LEKERSLE - REE/ME - BAMER A ~ B ARRE - KE
ARERMEL S CRABABBEFREESE - WEBREENBRCSEABRTIE o 3o AR/ NI R
GiEE » DISEFGET AT » ZHERE T BE -
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