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BUIEOAXEEEENHEREBEOhTEEL T
O, ZVFABLUTFALICHT 3 4 BOERN L ARR
BMEDYEY, B3 0REBEELTRHLE, 208
oy MR LR - ERERRAEN TS IR F
HMETRALLBIAK (B3 0.99mg/l $5
Wi 0.4l mg/l) T, ¥-% 5, HEEREES LU
SAAXFEEEAMIIVT A b4RMBCIIEREE Y 107
CFU/ml XK@ &4 Y, MM EOMEERE (720
Ya—=KEFAE) FEE TH24MIEIC1 10" CFU/
ml B EE ok, LV T, B ECcheni

M@ A FRIREE R L2 8107 B H R Y oo, Hpkletk
TR ST L, A OB AR L LTl S
ShFIH 2 Tnh, HIEOET >+ 5IH v 5 28
WAL LT, EAETIREE Y 2 X E v AT
LTS, HOHFANIZATEE TR0 A & et Ro Al AT S 2
WHD, HEHOERZTEERINERNTH L (HEF &,
1996) . THEFG (1996) (2 LA,  MeRs A2 500w oo Fl i
HEEIE T Y, FRCPEE AT o e Ao
LIRS & S G, —AEIZIE (v s Ty A A+
> ARFR IR R B AN IR & I R R Y, DR
MR LEZLENTWE (KEE, 1997,

HEERMER T, MY 4 VA0 ER LSO
MECC & 25 BRI THOREEIZE Ve L E S EEIOE T
Lo MMEAOIERESEEN B ETIE Y40 P A0 A
20 A b ZPEPRFEERIEAE & v P A L A ATR T e
Lo TWh. —hH, HKEERETE, - v 28504
T WM ERGAE, 7 o0 F AT S a1 T 000
W, ORISR E AL s T A, FIT, Bk
DOEHEE LTmei s + BEOME -T2, e
A A HEF IR R A & LTl A o FEEIC L A
MR T~ TORU, ST L 7 faE i R e
B & 2 OFUEE ARG S 0T T 5,

el SURMEME WEME L LT, - RS
T OO 5B & AR Aeromonas salmonicida
OK-9608 bk, MGERHAERER = V< A OFFEH & 58 3
A7z Streptococeus indae (3 EMCHEEHER ) OK-9723 #,
AETERIPEI A (22— FEF 2498 R 7 205
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Table 1. Wiable cell counts of 4 bacterial pathogens of freshwater fish in ionized sil-

i

ver water (Ag water) and sterile PBS {—) at 4 and 24 hours alter EXPOSLUTE,

Viable cell count

Strain®! Viable cell count —

At star 4 hours 24 hours
As Ag water*? 1.6 107 < 1% 107 <110
(OK-9608) PBS (—) 8.6 107 6.1% 107
Si Ag water* 6.3 10° < 1% 10 < 1% 10!
(OK-9723) PBS (—) 5.4 10° 4.3 10°
Pp Ag water*” 34107 1.8x 10’ <1310
{AK-9901) PBS (—) 3.0 107 2110
Fp Ag water 3.3 107 <1 %10 <110
{AK-9803) PBS (—) 4.7 % 10" 247 10°

*' As: Aerowonas salmonicida, Si: Streplococens inime, Pp. Pseudomonas plecoglossicidn, Fp:
Flavabacterium  psychrophilum.  * Ag water was contained 094 mg/! of ionized silver.
** Ag water was contained 0.41 mg/! of jonized silver.

ST BE 2 T Prendomonas plecoglossicide AK-9901 ¥:i £
FEr AN A 7 2 D ELA & 57 BE 2 4172 Flavobacterium psy-
chrophifem AK-9903 #% #5601 722 (Table 1),

w8, OK-9608 PRIkt - £ 5 MaEl Ahinay (9L A
safmonicida FRMLHY, ThH:BEIER), OK-9723 BRiZiL g
L2 M R R ST IS (B Streprococeus sp. % FLIMLHY,
[}, AK-9901 #1123 2 — FE+ A0 (il - i
H, 1996) 5 X 0F AK-9903 ¥i2 (34706 A 55 B IR L 5
WL F. peychrophilum FRIMLFT, WHEICER) %+ £hFhH
V2R T A FERIEEID & D WIS fGEIZ R D, 2
I Al salmonicida, S, inige, P. plecoplossicida 15 L TF F.
pevehrophibom (Z[ME NS E HEE LA PR EE
LTI As bk, Sith Pp B LU Fp MRERET.

EREOES AsHBBLUSiHfE, 74 rn—Fq 2
o= a PEERE (BHL EHRE M, Oxeid) TI8°C,
4 B MR AT, W R b B L o T R
(#<o 2 PBS (=), B : LUF PBS (—) ERERD i
M Ak, EGLEHE & LAz, T b o0k W E As 4k
T 16X 10" CFU/mi TH D, 8i #THE 6.3%10° CFU/
mi TaHh -l

Pp ¥tk -1 FF 45— 2 £ EREEN (TSA B i,
BBL) TI8°C, 4 HMuiEE & 47w, Fp Hddc 4 A -
7 7 — WEEER TR AR S T 1T, oz Sk
W PBS (—) [ZMEF S, SIS L, Wil o E
Bk, Pp BETIE 34X 10°CFUMmd Td b, Fp BT
3.3% 10" CFU/m! Tdh -7z,

BERTER M o oK As BB X UF S BRIZIE, #PRIZ L
A FHEE (X-static, Sauquoit) 5g THEE PBS (=) 1!

WEFIIERT S AR L TR A o B A4, 0,00
pm DA T T N F Tl L7ZER A A kTR
o PpthdB LUF Fp fRICHEL2HES 4 ki, ML (8
Ay ik T TIE PBS (—) 500 m{ {24 FFIERT T
HEFZAT LT 4 o2l S, 045um D4 > 7 L
YF AN =T LA, AR A A kb @R A A i
FEWL, Wi# Tt 0.9 me/l THY, BHETHE 04 mel T
Fal,

MEHEORTE 0 1 4 A 10 ms IR
FhEL o m BE LT 18°C TEXELL, BE PBS
(=3 10 m¢ IZEEEL UG HE % 0.1 ms JE6E L, Eatgatn
E LA R A 4 v kp B £ OB IEO Y PBS
(=) Hod 4 W b5 X DF2amg ) i o0 A 1 8 % 1015 RS B 7
Pl B Cke T, MU EE L R 2
ITE TR OW DR EETE I Aok Br i+ v
Fi
Wil KU

fESUER A o kP ds & OFEH PBS (—) e 4 BRI b
L PR o R B T Table 1 (235 L7z,

As BROMFEER A A okp iz B A48T, M
BEIZIE 16X 107 CFU/mi THh - 7od%, 4 BRI #1243 1 X
10° CFU/mf Rl & 2 0, 24001212 1 % 10" QFU/mi
Al (REHABRML) & o7,

Si BROMA & FaAch o R, WERIHEREO 6.3 %
107 CFU/m? A& 4 BEI R IZ 12 <12 10° CF U md, 2405 [
il <1X10 CFU/miE & e aiz.

Pp RO A A4 2Rk o WS, SUERBIAEIF O 3.4 %




107 CFU/mi 706 4 BERH#IZ1E 1.8 X 10°CFU/ml 12 1),
24MEMI #2121 <110 CFU/m! & 7t 27,

Fp thaDE A o kb O£ W HE, FEERAHED 3.3%
I0°CFU/md Y4 REM 8 & OV oa s Mdt & 4 <1 %10
CFU/mi L% =7z

=¥, W PBS P TI Fp Mt EIH M ERL, o
MiE PBS HIZEENL0.8% OKEALF b ) 2 LR OEE
WL As@EHENEN, L L, i1 4 rdkhTosd
B U T I I S AT AT A S s, e 3
BHETiE PBS RTIEEA ML Lavd, bhEfdiomd
L@ &T, #fl4d rRplaBdMehrTthato.
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Synopsis

Antibacterial Activity of lonized Silver to Four Bacterial Pathogens
of Freshwater Fish

Toshio Nakarsucawa and Shigeru Yamapa

Four bacterial diseases, furunculosis,streptococcicosis, cold-water disease and bacterial hemorrhagic ascites
mainly caused mass mortalities among pond-cultured freshwater fish.  The antibacterial activity of ionized silver
water (Ag water)to these bacterial pathogens was investigated by using silver plating fiber cotton {X-static,

Sauguoit).
Ag water were prepared as follows ;

I.  5gofsilver cotton were immersed in 1 / of sterile PBS (=) for 5 days. 0.22 um filtered PBS (=) were

contained 0.94 mg/! of ionized silver.

I[1. 7 gof cotton were immersed in 500 m{ of PBS (—) for 7 days.  0.45 um filtered PBS (—) were contained

0.41 mg/! of ionized silver.

Cultured four bacteria, Aeromanas salmonicida (As), Streplococcus iniae (S1), Flavobacterium psyehrophilum (Fp) and

FPreudomonas plecoglossicida (Pp) were suspended with sterile PBS [ —).
piecog P P

0.1 m/ of suspended PBS was added into 10

m{ of Ag water and cultured at 18°C.  Viable cell counts were made at 4 and 24 hours after exposure,  As {in Ag
water I}, 5i (in Ag water [} and Fp (in Ag water 11) were counted << 10° CFU/m/ at 4 hours. Pp (in Ag water 11)
was < 10' CFU/ml at 24 hours. These results indicated jonized silver possessed the antibacterial activity to four

bacterial pathogens,



