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Effect of Chemotherapeutic Agents by Medicated Bath on the
Red Spot Disease (Vibriosis) of Milkfish (Chanos chanos)
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Abstract

The LC: (Medium Lethal Concentration) values of drugs on milkfish, both the
MIC (Minimal Inhibitory Concentration) values for antimicrobial agents and Phenol
Coefficient for disinfectants on Vibrio anguillarum bacteria and also therapeutic effects
on artificially infected (by immersion and by injection) vibriosis in milkfish were
tested with six chemotherapeutic agents (antimicrobial agents: Monafuracin, NF-
¥ = ) -C20, Sodium sulfamonomethoxine; disinfectants: San-0-Fec-50, IOFEC-80,
Todofore) and for further practical use, the field tests were also proceeded and the
results were summarized as follows:

(1) The LCs, (48 hrs) values of six chemotherapeutic agents as above the orders
were: 50 ppm, >1000 ppm, 2100 ppm, 11.0 ppm, 4.4 ppm, 1.93 ppm respectively.

(2) The MIC values for antimicrobial agents on Vibiro anguillarum bacteria as
above the orders were: 0.1 ppm, 1.0 ppm, 100 ppm respectively.

(3) The phenol coefficient for disinfectants on Vibrio anguillarum bacteria as
above the orders were: 210, 33, 180 respectively.

(4) The therapeutic effects on artificially infected vibriosis in milkfish for NF-
w=,-C20 was the best one both in immersed infection group and in injected
infection group. The therapeutic rate was 909 (1009 survival) in immersed infection
group, 75% in injected infection group respectively.

(5) Respectively, use San-0-Fec-50 1ppm and lodofore 0.15ppm to treat the
vibriosis in field test were proven to be effected both of them, but the former was
better than the latter.
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REARMSALBEE Y B AE o RN ARANH RS MAGIEEANNLE » FiblES
RS JEAE ISR B2 e SR A 2 o ENMA HIM > HIREEMEANR - FECHRRT0 %
Lk (Huang, 1977) o iR ZIRBEE K Huang (1977) EERRBEWERRMEE Vibrio anguillarum o
HESRA B A BT » —RE3 ML - 8% W5 LIPS i ~ IBEESR ~ BABKES
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L S PRI 2 58 o SRR » RE BNASRRFRE - ERAEFALEITRRT LI (rain-
bow trout) (Hayashi, 1964) ~ fit (salmon) (Croy, 1977) ~ Ffi (ayu) .(Itami, 1978) S &8H
vibriosis o 7EA/LHRE FIFE AR B AEKTER vibriosis (Song, 1980; Lin, 1982) » ERER
REWRBEERPRLAE e BHRR R R R ST — PSRBT o

R EEH BN ESE » KEBSEARE 2SR EEEESENEM - bARNEAEBARM
LREF Neomycin sulfate A2 HI4L &% (Red Fin Disease) RIEHF W (Edwardsiellosis) (Liu,
1980) ; FEFES » FER A YA ERIEB AL columaris % (Sugimoto, 1981) Yellowtail Z &3
(streptococcus) §E (Kashiwagi, 1977; Shiomitsu, 1980) » FHH vibriosis (Sako, 1978) R ZEBHY
Austin €A FIHE B (Antimicrobial agent) 2REHEKAZ vibriosis, - ERBRIF o HIEFTA
B (LR B BRSO RE A R M AR EE  IRABRRREZZNLERR - B2 » #X8E
1981 4RI - MBEAREREA B & vibriosis ZHRBHER  ERBHAWE (Lin, 1981) o FitE
FHEFHTE LERARCERIENRAR + LORSH—EEAUSHEZER o SHFBN—LE
B EHRHLUSBE o

mERAE

O EEBSTEAZR2WE (LCs,: Median lethal concentration) : #FHHEE 2.148 > =
HE 66cm WEAHARTFHBIRERE » LHTERRR » REKAEZ LR ( B ZBHRERE)
HTR(E/ZEEERE) - TERRBS—BREFHARABRA - 2K e B2 R L E/ N

TR B AARER o 76 40 £ BEEEAL A » AT A BEE RSB 10 £ 5 ML 10 B » 3R 24 hrs
K 48 hrs ZEEREE o #£58 Doudorff (1953) % Rand (1976) Z Standard Method >kKH 24 hrs

B 48hrs = LCs (Median Lethal Concentration) o —%k#R LCs (ERKEBRHHRZER K
#8 LCs (48 hrs) {ERY 0.1 £2 (Liu, 1978) o

O%E{LBRFBEAERY V. anguillarum ZMHFHE (In vitro tests) :

(A) MIC (Minimal Inhibitory Concentration) {# : #£ Laminar flow PRUEERIET » LIEE
BEE M RS RN ARER A MR - 48 27cc # TSA (0.5% NaCl) SREREE 45°C
EAEERE 3cc A MUESBBRRSBEE B TM 107 BREN plate o FERHRERM V.
anguillarum (Strain: 800124-12) @LlQ&EHE plate -0 76 20:0.1°C TH:% 18hrs % WHE
EERY UAEE B RESRESEE MIERE (MIC) (Agar-dilution method) e

(B) GEEA{RE (Phenol Coefficient) : LA V. anguillarum (Strain: 800124-12) RPHE > L
TSB (0.5% NaCl) SEi% » BERMELSERERUEERAKERTRZERE - FUANERE
{@8% Laminar flow thEE TIRME o £EUBKHRBRETE—RME » REKXENHER BT
REMTRLMGRIE - b S FERERTE 0 T 10 FEREESHHHEERARFERRRAR AR
B RARBERZL » BRAHBRAR -

&G ERERERRENNBIEZR (In vivo tests) :

(A) Challenged by Immersion : BB a4 10 B—#l » FHiEE 8.5g » FHWE 95cm»3k8
40 L\ V. anguillarum (Strain: 800124-12) 107 cells/cc Z BB 15°C T » B8 30 53 o FEB MY
WIHTE o BB THE B AL TS EEAK 90 % (Song, 1980) - HEHMAKERCEARE
SRS S £ KB 15 £ o PEBI » BISTEMIRE  REKOZRRBE - PR 4 RZBR
R o WP SRR E B AE BB - TR > TN » Tk o SUSAT{E R
BMEKRBE - TCABAT RS BRETH » DIEESLFER vibriosis o

(B) Challenged by injection : B\ B fa » 4 4 B—#3t/\( » FHIRE 183 » FH@K13.Icme
SRARMIER (pelvic fin) FTEAEA 0.1cc ffy V. anguillarum B (Strain: 800124-12) » &



— 142 — {L BB R BB AT B RATHIR Z 2595 HR

BR 4mg/100g (MER/ARIE ) o REAG  HIBEBE R NGEE o ENEZBHRARNES
T RIENEMER 5L KEZEMWM (150) o> LBER (A) ZBER » BIEEAD (A)
R » PRE= KRR o

WEMRER (Field test) : - I~OMZRRBERHTH » BIHREE 288 > BEHEANBR
L » LB BHFRE -

o R

—  EEEBHABAZLTE2ERE (LCs: Median lethal concentration) : ARBILER S EEE
™l > BiEnkm® (Nitrofurazone) fy Monafuracin ; 4 Furazolidone 20% NF-% =/ -C20 ; g&R&
BIRVRBEF S (Sodium sulfamonomethoxine) R=HEEM . XESWUESE (Quaternary amm-
onium) FYFEEK -50 (San-0-Fec-50) ; FEEWMBDHIE BT E -80 (IOFEC-80) ; Btk (
Todofore | %M 2% ) o #Rehk 1 ~K 6 & Fig. 1~Fig. 6 Fim » A AEEEME LC: (24
hrs) R LCs (48 hrs) 4515 IFOEC-80: 5.0 ppm $& 4.4 ppm, Iodofore 1.95 ppm 52 1.93 ppm,
San-0-Fec-50: 11.4 ppm £ 11.0 ppm, NF-% =/ -C20 ° mHEHAH 1000 ppm, Sodium sulfamon-
omethoxine : K 5000 ppm $& 2100 ppm, Monafuracin ; < 100 ppm 8 S0 ppm o gh¥k 7 M
BUERE  SHEREAZHNEA B RN EER BT EAENA » KPRl Todofore ¥ &R o 10
LU LCso (48 hrs) X0.1 BEZ2BEERILL Iodofore &{& 0.2ppm » X/ IOFEC-80 0.44 ppm,

Table 1. Bioassay of IOFEC-80 on milkfish* (Chanos chanos).

No. of survival test milkfish

Concentration No: of test

(ppm) milkfish 24 hrs 48 hrs
1.0 10 10 10
3.3 10 . 9 9
4.0 10 8 6
5.0 10 5 4
6.0 10 2 1
7.0 10 0 0

* B.W. (Average of body weight): 2.14g; B.L. (Average of body length): 6.6 cm.
** Temperature: 26+1°C; Salinity: 26 4.0.54.

Table 2. Bioassay of San-0-Fec-50 on milkfish* (Chanos chanos).

No. of survival test milkfish

Concertration No: of test

(ppm) milkfish 24 hrs 48 hrs
3.3 10 10 10
10.0 10 10 9
11.0 10 7 5
12.0 10 2 1
13.0 10 1 0
14.0 10 0 0

* B.W. (Average of body weight): 2.14g; B.L. (Average of body length): 6.6 cm,
** Temperature: 26+1°C; Salinity: 26 +.0.59..
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Tablc 3. Bioassay of Iodofore on milkfish* (Chanos chanos).

No. of survival test milkfish

Concentration No. of test e —
{ppm) milkfish 24 hrs 48 hrs
1.7 10 10 10
1.8 10 9 8
2.0 10 4 4
2.1 10 3 1
2.3 10 2 0
2.5 10 0 0

* B.W. (Average of body weight): 2.14g; B.L. (Average of body length): 6.6cm.
** Temperature: 26+ 1°C; Salinity: 26 +0.5%.

Table 4. Bioassay of NF-w =/ -C20 on milkfish* (Chanos chanos).

No. of survival test milkfish

Concentration No. of test
(ppm) milkfish 24 hrs 48 hrs
100 10 10 10
330 10 10 10
1000 10 10 6

* B.W. (Average of body weight) 2.14g; B.L. (Average of body length): 6.6 cm.
** Temperature: 26+ 1°C; Salinity: 26 +0.5%.

Table 5. Bioassay of sodium sulfamonomethoxine on milkfish* (Chanos chanos).

No. of survival test milkfish

Concentration No._of test
(ppm) mllkﬁSh 24 hrs' 48 hI'S
1000 10 10 10
3300 10 10 2
5000 10 8 0

* B.W. (Average of body weigh): 2.14g; B.L. (Average of body length): 6.6cm.
** Temperature: 26+ 1°C; Salinity: 263:0.5%.

Table 6. Bioassay of Monafuracin on milkfish* (Chanos chanos).

No. of survival test milkfish

Concentration No.. of test
(ppm) milkfish 24 hrs 48 hrs
1.0 10 10 10
3.3 10 10 9
10.0 10 10 8
33.0 10 10 8
100.0 10 6 0

* B.W. (Average of body weight): 2.14g; B.L. (Average of body length): 6.6 cm.
** Temperature: 26+ 1°C.
*** Salinity: 2640.5%.
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The LC;, value of Iodofore for milkfish (Chanos chanos). Each
triangle showed percentage survival after 24 hours, each circle
showed percentage survival after 48 hours.
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The LCy value of San-0-Fec-50 for milkfish (Chanos chanos).
Each triangle showed percentage survival after 24 hours, each
circle showed percentage survival after 48 hours,
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The LCs, value of IOFEC-80 for milkfish (Chanos chanos). Each
triangle showed percentage survival after 24 hours, each circle
showed percentage survival after 48 hours.
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Fig. 4. The LC;, value of sodium suifamonomethoxine for milkfish (Chanos
chanos). Each triangle showed percentage survival after 24 hours, each
circle showed percentage survival after 48 hours.
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Fig. 5. The LCso value of v =,-C20 for milkfish (Chanos chanos).
Each triangle showed percentage survival after 24 hours, each
circle showed percentage survival after 48 hours.

San-0-Fec-50 B &£ 1.1ppm; Monafuracin 5ppm, Sodium sulfamonomethoxine 210 ppm,
NF-% =/ -C20 K4 100 ppmoe

O ELBBBEBERETRY V. anguillarum Z %% E (In vitro tests): Monafuracin, NF-
v =/ -C20, Sodium sulfamonomethoxine =fEEEMEHAIHFRKREGE V. anguillarum HIRTE
R+ MR 8 FI7R o ga Rk 8 AT =MEEMLA Monafuracin B K38 (MIC {& : 0.1 ppm) £ Sodium
sulfamonomethoxine #j 1000 £ » 5 NF-% = / -C20 By 10 £5 o X ehE I FTA=&EEM Ll San-0-
Fec-50 WoBRBE HRE » BkBEFREL (phenol coefficient) £ 210, Todofore #5558 180, IOFEC-80
LM 330

SEECRLRBERREANBIRAR (In vivo tests) : ghzk 10 chal B H —IF (LB AEM LU
HEBR BN HEAE o b NF-v =/ -C20 Wit » % 0% (BEEEH 2
B ) > RZR Monafuracin: 80% ; M=MH S MEIERREASMAR 40 % (EFE ) 50 % o MELUR
FRRIT X ERARSRAL BRI AEREBNERAR » Thk 1l 2ER00  mUESESE
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Fig. 6. The LCs, value of Monafuracin for milkfish (Chanos chanos).
Each triangle showed percentage survival after 24 hours,
each circle showed percentage survival after 48 hours.

Table 7. A comparison of 24 hrs and 48 hrs LCs (Median lethal concentration)
value of six drugs for milkfish (Chanos chanos).

Drugs LCso (24 hrs) (ppm) LCso (48 hrs)
IOFEC-80 5.0 4.4
Todofore 1.95 1.93
San-~0-Fec-50 11.4 11.0
NF-% = ~-C20 >1000.0 >1000.0
Sodium sulfamonomethoxine >5000.0 2100.0
Monafuracin > 100.0 50.0

Table 8. A comparison of MIC* value of three drugs for Vibrio anguillarum bacteria
‘ was incubated in TSA (0.5% NaCl) at 20+0.1°C for 18 hrs.

Drugs MIC value (ppm)
. Monafuracin 0.1
NF-% =/ -C20 1.0
Sodium sulfamonomethoxine 100.0

* Minimum Inhibitory Concentration.
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Table 9. A comparison of phenol coefficient of three disinfectants for Vibrio anguillarum
bacteria was incubated in TSB (0.5% NaCl) at 20+0.1°C for 18 hrs.

Disinfectants Phenol coefficance
San-0-Fec-50 210
IOFEC-80 33
Iodofore 180

Table 10. Bathing effect of six drugs on Vibrio

anguillarum (strain. 800124-12)

infected by immersion* in milkfish** (Chanos chanos).

Day after infection

Drugs Conc. in ppm —-
0 1 2 3 4
Monafuracin 10.0 10*** 10 10 9 9
NF-v =/ -C20 10.0 10 10 10 10 10
Sodium sulfamonomethoxin 10.0 10 10 9 6 5
0.5 10 10 5 4 4
San-0-Fec-50 <1.0 <10 9 7 6 5
IOFEC-80 0.4 10 10 8 5 5
Iodofore 0.15 10 10 9 6 5
Control 0.0 10 9 4 1 1
* Immersed in bacteria concentration 5.36X 10" cells/cc at 15°C, 30 min.
** Average body weight: 8.5g; average body length: 9.5cm.
*** Survival number.
*¥%% Water temperature in test period: 17-20°C.
Table 11. Bathing effect of six drugs on Vibrio anguillarum (strain. 800124-12)
infected by injection*® in milkfish** (Chanos chanos).
Day after infection
Drugs Conc. in ppm
0 1 2 3
Monofuracin 10 grex® 0 0 0
NF-v. =/ -C20 10 4 4 3 3
Sodium sulfamonomethexin 10 4 1 0 0
0.5 4 0 0 0
San-0-Fec-50 < 1.0 < 4 0 0 0
IOFEC-80 0.4 4 0 0 0
Iodofore 0.15 4 0 0 0
Control 0 4 0 0 0

* Bacteria concentration: 4 mg/100 g (Bacteria weight/fish body weight).
** Average body weigh: 18.3g; average body length: 13.1c¢m.

*** Survival number.
**¥¥ Water temperature in test period: 18-20°C.
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AR S » BRI NF-v =/ -C20 2 BREHE F—-KWBBEEEIZE * RZR
Sodium sulfamonomethoxine YAFE#R 25 % o

WEERBER : & O~ ZERERMER » ELL San-0-Fec-50 1ppm g1 Todofore
0.15 ppm 7EASFTHFIRA No. 3 B No. 4 “HERRZ A MRS - it RREE S RLEDY
2 > 1) San-0-Fec-50 OB TEEE o BURRREIRIESIER: » DL San-0-Fec-50 sRBAGZfaRt
Bo AN » ERFDPZRECEREE » MERFHTT ) 70~90 %RBILBR ©

it ®

TEARMEEERLIRE vibriosis T BlEMECRRE  TIEE BERBEEFRAERE
ALAIEA » SRR » REEK BRI RYIE I REE A PEERIE » ERER
MBI R 25 5 SURETAE » RAERREBKR Bk —HREAREDZH
K TBIEHARZR o BREFRFRETEBIERER RITAHDEEA » FEERMEXFECTRE
RAESSHAKKEN TR EZR (HBRREF EAERE » AEAREZRERHKES (Robert,
1978) Fizk) » MUBSER + LLBRNHER -

B B ERENET B REAR S EAERE LEEREZNE ERERBZANTNA
SRR ARENEE (Shimizu, 1967; Kusuda, 1977; Kashiwagi, 1977; Kashiwagi and Sugi-
moto, 1977; Sako, 1978; Shiomitsu, 1980) » HHER AL HEH SN RERFEREREZRE
RETERZ B o RRBXSFIUER Monafuracin & NF-9 =/-C20 8§ V. anguillarum
TMEHRE (MIC (#5505 0.1ppm, 1ppm) BEH2BERE (NF-v=/-C20: >100 ppm;
Monafuracin: 50 ppm) 224 o Fhk 10 & 11 BRI NF-% = 7 -C20 §ypLBREE »
FAREHRLAREWRL  HBRERBEN A (TR H B 75 %R 0%) - T Monafuracin £y
R R BRI » R BRI NAR TR RSB 80 (ERE 90% ) o HERERER NF-
% = 7 -C20 5 Monafuracin FREERIKBERRE RTiERR NF-v =/ -C20 & Monafuracine
BRBEX&n » EEERERNEMBRERERITIN BInEEG LSBT R RESREGR
BEXKPHEETMS RRKTRANER BN ER Ll Sk BT R T YRR IR 0 — AR
975 10°C T » RRE—RZHFRBRIEMRHE —BEARGSHERERSE 1~4 B2M) o mikl
TRRBK » L EREEHKRSZEFEBMEETAE » BRIt e FEBRNEERRKIENRA
SRETRAERA BTG (Tsai, 1970) » RESRRERTENT » ik vibriosis FyEAR o
A EEEHEEYE : BAEARSBHKRELR » RIVRRER T AL ek fvibriosis Ryl
KB EFIL KRBT (Tsai, 1970) » HEFRABE KR T MRBEE D2 BREE R ERT
ARMERET o MLAEMUKESERR 508 (L 10 ppm RygHeE ) o BISAFA NF-v=/-C20 H
IR 1200 TEAREr » HWIKTEREEERE 60T - San-0-Fec-50 4gmik#x2E& 2cc (Ll 1 ppm i
1) o KEATZH{ERS 300 7T » REHEAUF 06T FAZE 100 £ o — A K BRI R BT
500~2000 MEZ AR » IHHE L ER AR o Rtz 8 R EEE - REBEAL B
£ 18 BB B EERBOOK BRBTARER ©

7 g 1980, 1981 £@ (T Iodofore 3 San-0-Fec-50 REBRABT (Lin, 1981) FMHRERT
§he %éiﬁﬁiﬁ“iﬁbuum?‘xﬁ%&%—ﬁﬁm?ﬁﬁﬁl JOFEC-80 ZERBRENMHEEHR » R
AR E B S A ¢ IOFEC-80 (BB HRBRIEM 3.3, Todofore 180, San-0-Fec-
50 210 SR ERE N 5 BERERKEAR o Bt 4 4E4BLL San-0-Fec-50 §& Iodofore I BBy
SRR LREE MR » #5RPI San-0-Fec-50 BER-50 ) RERBREE o Min LR Iodofore
e 14 W8 175 TREKRARER 7.5¢cc (LA 0.15 ppm KGR ) AEMARER 13T ' R
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San_0-Feco50 fy—f ; L% S M4 ALGRIER San-0-Fec-50 FRBH KR M ~ AA(EHHER
BT E B RAIBERER - B San-0-Fec-50 E TR RIUHESE (40% methyl dodecyl benzyl
trimethyl ammonium chloride, 1094 methyl dodecyl xylylene bis) B—HEASF ' THaBRK
TIRENERN  REEHRBZERE -

@E@@%ﬁ&%ﬁ?ﬁﬁ%%ﬁﬂa s Todofore & San-0-Fec-50 R 1EHR vibriosis FE B3
AR EREpTAHE  RETR ge St AR R A Tk pH BB S wE (pH 78~92) »
T REE(E Todofore HUBEECR P PR TR RRES o IR INE BBAR - AIARRERERTY
R HEERKEMRE o

San-0-Fec-50 ${ft vibriosis Hyam{FA ° B T 8A g B B E I A 2SR E AR
BE  BREEE K SR K S R A A S RO A B » 4R Kogure (1980) Bk
Wk S Vibrio sp. ARIHIIEA

NF-# =/ -C20 ZHIEH « BERRAL » BTBRAKERRRER - R KEHERE
REARAHES - BLEFFAR HEHTHAERAN » A8 HEBARLEL AN RBRER
&ﬁ%ﬁﬁ&%ﬁ&ﬁ@%ﬁ%ﬁ%%iﬁﬁﬁ:ﬁ%F&%&ﬁﬁiﬁ)ﬁ?ﬁkﬂ’ﬂ%t o BRI AT HRALILEE
FAEGEE M MER o RO ELEREEC - S B2 THEHNE B AERRE PRI I
o ? EBHFaﬁWi?éﬁmFPﬁ%é%ﬁﬁ’l‘%ﬁ%?&ﬂ@%@%@ﬁ& ?EEMBEASE PR

] B

LA (LR (HUEBIs Monafuracin, NF-% = / -C20, Sodium sulfamonomethoxine ;
¥ #E  San-0-Fec-50, IOFEC-80, lodofore) RZFENHKA B AR LCso B¥ V. anguillarum
MIC {EEEBEHERE » TENHTRRRTANAB EERRERMEEAR  ETEAZBERALT
HRER o RERHEMNT *

1 AEEMEMNEE A2 LCs (48 hrs) Btk LEFRFIZER. : 50 ppm, >1000 ppm, 2100 ppm,
11.0 ppm, 4.4 ppm, 1.93 ppm

2. SEHEBIERKN V. anguillarum - MIC (E# EEFTIZEFE ¢ 0.1 ppm, 1.0 ppm, 100
ppm o

3. SHEEERSEEN V. anguillarum < G B R E ik EEFTFIZMEF R 210, 33, 1800

4 EHRLEBHRLREHRERBARAR » FBHERBRHBE NF-% =/ -C20 10 ppm HyHRZK
B RSB0 BRTIS %

5. L\ San-0-Fec-50 1 ppm £ Iodofore 0.15 ppm KRB RRBRZERHABER - TLL
San-0-Fec-50 HyBEURER ©

E ] ®E
PR R EAHr NSCT1-0400-B0S6b-01 FERAMEN T 7 » RREARERUFASLENSTTHE

T+ AR FRMR AL  BWEEENREESHRER REE/NMAKSFRIC  BUTER o ELtE
EAANBREST ZHE

g £ X R
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