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BRAVEARMEEC X 2HEKH THNV o L0
MO THNV RiG s Ric o T

HK S ER % DEEM, LS KNEA
(1990 % 9 B 6 BEH)

Detection of IHNV in Hatchery Water by Molecular Filtration Method
and Effectiveness of U. V. Irradiation on THNV Infectivity

Mamoru Yoshimizu,** Manabu Sami,*' Masakazu Kohara,*?
Takayoshi Yamazaki,** and Takahisa Kimura*!

Infectivity of the infectious hematopoietic necrosis virus (IHNV) was measured by molecular
filtration method. Before filtration, beef extract was added to the water (0.01 %) and the condenced
water was sterilized with 0.45 pm filter pretreated with 19 FBS. Virus infectivity of IHNV in non-
irradiated river water was 0.56 TCID,,/l and U.V. irradiated water was less than 0.32 TCID,/l.
Infectivity of the IHNV in the pond water where there was an IHN outbreak, was measured 5.60

TCIDg/L.

Two groups of 1,000 rainbow trout Oncorhynchus mykiss (body weight 0.11 g), were

cultured in 45 ! of aquarium, to use the river water and U.V. irradiated river water. U.V. dosage

was 6.0 to 10.0 X 10% «W -sec/cm?®.

Cumulative mortality of these 2 groups of the fish observed

25 days as 99.7% in river water and 3.9% in U.V. irradiated river water.

# E

REOBRMEEDOHEBC oI, BREHELELHNO
BRI HD, Fimy 1 AR BERIT HRAEERE ¥ 7
<, BT - BRECEL IR BV,

THN OB L LTy, SR omERELRE
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BT THNV ofElLah w50, REEY Y -
EEIBhABAD D VI EABLBEREFTKRKP O
IHNV B4 HET2 2 LEREETH - Ao

5T Watanabe et al® 13, IHNV 5 XU F0fioR
BREY 1 V2 OB RABAEEY VT, &
1 Batts and Winton® 4, = OBRAEBEE L XY =7F
VY sy a—ng kb v A rADBREYESEHER
TR, THNV ORBICEDTH D EREL D,
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T EACH TARRCTEELYABE LTV 5,
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HEA V75~ ARBRIIYIBE ST - 2T 5B
I 0 H5R s, KEERAOMERLEKEK (10°C)
RAGCCREE OISR, BBN 3 » BRI
R L,

FROVEBEE RAMEEE LS LT, Milipore O
<Y vIEHE, b (XX42 OLC KO) %, *i:[R4H
FORBUTILR U < Millipore O FRERA 300,000
D25, » (PTMK OLC M2) ##t3 L7,

FROVIEBRGO®ET 1) FBS I LD I VAT —
7 4 & — HA ~o THNV K35 -5)8

Hanks’ BSS (Gibco) © 0, 0.1, 1.0, 2.0% (&HFR LI

FBS #H b L 2ml BB X/ Y RT —7 4 X
— HA (741 % 0.45 um) % A\ ~"C 10°% TCIDso/m!
o THNV 5080 2 m/ 278 L, Mk oL FBS
KM 7 AN X— T X AW LB L,
2) W= AHMC X BRAFBE A~ THNV RELH
IEZHE 108 TCIDso/ml @ THNV 3e#0E# 1ml %
5,000 m! DB ERMEAE KRB, £ 1.0% FBS
(in Hanks’ BSS) B L7c A7 41 X 0.80 pm D 3 Y K
77 a2 SC THEBAL, kKwz o IHNV BREKC
H=F 2% 0, 0.01, 0.05, 0.10% L5 X5 imLT
FRAMEBL 10m! WM L7, EREMAKE 1.0% FBS
(Hanks’ BSS) 5 5p: U 2ml fB 38t U R7
7 4 v — HA THERBRE L, MR O ¥ 1 v 255
fili% B Lz,

IHNV RRBRERBATEOREAP T 1 )L R
OZ{t IHNV E#HEREE (10%°° TCIDs/ml) 1ml %
1,000 m/ DRERAEABEIZIRBL, 53 » Aoy
75<2 50 BHINALT 60 B ERRE I, B
BHEOMEK S00ml =% 2% 0.01% O=& KN
%, BAMEEECT Sml L, 1.0% FBS (in
Hanks’ BSS) % 2ml! L7 HA 714 % —CHER
BERE LU THED Y 1 v ARl BE L7, MBLEL
T, ¥4 75 <2 50 Bo Bk 1,000 m] i Bk
60 SRzt THNV B30 1ml 2 BB L, BB
XK 60 HRIERAL LICHE LT, 50 500ml [/
S TRIMEBALER T, 2V ET 7 4 15— THA
WER, WO A A2 BRMARIE LT,

FARREIMGREREEO IHNV RE{LHR 701 Ol
WRMIBAIZ 7 A b ARG AKY 1029 TCIDgo/ml & 75
% X 51, ITHNV SRBERERE Lic b ow, mROW
KRBEER (TR CS-50-U, —E®K, UV. i
1S W, MKES 10kg/em? L k) w7, Rt
B abeicb Ok AV, WESThFh 10.0, 5.0
I/min F70bhbEMRBA R 1.1X104, 2.3X10¢ uW-
sec/fem? L70% X 5 SRR RET Lico AR EEAT
‘oA KD Y 1 1 A BYfli% 1.0% FBS (in Hanks’
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Fig. 1. Mlustration of disinfection system of
rearing water by U.V. treatment in Nagano
Prefectural Fisheries Experiment Station.

BSS) % 2mlB Ltz YV R7 7 4 A2 —CRBRELT
WET B L4, BABOEK 1] cf=%2% 0.01%
DEECTEME, BRAMERAC Y b rhFh 10ml i
L. WBMEES (1.0% FBS A8 HA H) v 4 LR
Pflia BIE Lico Tods, HIMEBRHBIBES (7=
v UVR-254) 1 X % REDOEHME & BatEiEs o8
L.

EHRKEARSEANORAR K RALGELEOD
IHNV FEEHR 1) EERENEKF O IHNV Bl
ffi: REFARAOREBAXEBREEE DO LAY Fig. 1
TR LI, ThbbETHIINKERAR, 752Fy7
O (2Frv) % 514 i, fhd 45° N, Bk
FROREIRTFHIRBEREL, R\ CHARK 65ml 07
5 AFy 758 1,000 @h—& L LT300 [/ EMALE
HAmBse, BEEEYrBREREE A7V VAR
FkBE 45cm e X5 WAKERHEL, KHEL 6cm
TR DSEASRRELT (I5W) % 40 RFE LT 1.2~
2.0 10° pW-[om® DS (FLRE) LR LL, HE
2 HRDI-BEEERNL S B TH v BEHRIHEIEER
6.0~10.0x10% yW-sec/cm?® L EXh5, ZOEER
BEBONRHOK (X Fig. 1; A K), LREAL
K (Fig. 1; B X), RIHRATEXK (Fig. 1; C J), B
UCRIAREAD THN REMOREKRE 101 ZEERL,
L YHET 7 4 A% — (0.80 pm, 1.0% FBS )3E) CHER
#%, 0.01% DA TH =% A%ERM LU TRAREE T
10 ml % CH#E LIz, 1.0% FBS CHIAE L1 HA 7 4
AR —CHERBRER Y 1 VARG AIE Lo
2) WAREAEKYFV= U~ A0RERER: LR
OBRBAKIGAREEBRORK (AR, HBIEBLEK
(BR) & LUHIMEAEK (CR) ZLhZhiEKE
15~20 mijsec T 451 DX A%, FHAKE
0.11g ®=v=x% 1,000 BIRAL, 0t 25 AMO
ARBEERYHETS & & A REFRRTOWTL, BE
LD Y AN AREY LR LI,
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Table 1. Effect of FBS pre-treatment* on IHNV infectivity

Infectivity (Log. TCIDy,/m/)

Concentration i
of FBS (%) Before A%iég'lit;)agé(tm
filtration

I I I

0 5.05 2.55 3.05 3.55

0.1 5.05 2.80 2.80 3.80

1.0 5.05 3.80 4.05 3.80

2.0 5.05 4.05 3.80 4.55

* HA filter was treated by FBS added Hanks’ BSS.

Table 2. Effect of beef extract concentration on IHNYV infectivity condenced by molecular filtra-

tion*
Infectivity (Log. TCID,,/m/)
Concentration N
of beef extract Ultra-filtration
(%) Theoretical experiment
1 II m
0 5.05 2.80 3.05 3.05
0.01 5.05 3.30 3.30 3.55
0.05 5.05 3.55 3.30 3.55
0.10 5.05 3.30 3.05 3.55

* THNV was suspended in beef extract added dechlorinated city water (5,000 m/; 102-33 TCIDsg/ml). IHNV suspended water was
condenced to 10 m/ by molecular filtration, and filtered by HA {pretreated with 1.05; FBS).

# &

FBS LBI- L % HA 7 4 L& —~O [HNV Bt
HWE iyE7F7LAx— HA % 01, 1.0, 20% O
FBS (in Hanks' BSS) CHLE L7cf% THNV E3EIEHE
(105% TCIDso/ml) BB LI & XD Y 1 L ABYAHD
BEFHEA Table 1 @R L1, 0, 0.1, 1.0, 2.0% © FBS
ZBLI HA 7 4 L8 —THBHRO 7 1 L AREAmIL,
%ﬂ’t%h 103.22’ 105.40’ 108.90’ 10410 TCIDso/ml (qz%{lg)
Efeh, HA v 42 —% 1.0~2.0% FBS THE LI
B8, BREIELEH k- T,

AT FZFMC & BERMBBEAO THNV REiE
WE IHNV @@y, W=+ A% 0.01, 0.05 01%
DRECHME, BAES (OFE 300,000 OB Y
EH) b 500 FHICIEME LICHED T 1 A ARGl
Table 2 iRk Ll BimAy (EIER 100% B il
1059 TCIDgso/ml D 7 4 LA AR SN D & LI DA
H=% A% 0, 0.01, 0.05, 0.10% D& TEHEMLIEH
DEFER D @ 1 A+ R G % R F o 10205, 1034,
10848, 10855 TCIDgo/ml (FHfE) L1c b, B=FA%D
B(0.01% A L) dind 5o & X b EULERA N LT,

IHNV BERERBRAEICS T DRABEKRRI 4 LR
BEMOE( ITHNV By I % 2 8K E K
1,000 m/ 1z 10%-% TCIDso/m! & 705 X 5 WIRIHE, 7

Table 3. Reduction of the THNV infectivity by
water-borne infection®

Infectivity (Log. TCID/ml)

Not immersed Immersed Reduction
4.30 3.05 1.25

*  Fifty of masu salmon were immeresed in IHNV suspended
dechlorinated city water (1,000 m{; 108.05 TCID/5oml) for 60
min. IHNYV suspended water was condenced to 5 m! from
500 m/ by molecular filtration, and filtered by HA (pretreat
ed with 1.0 FBS).

5= A% 60 HRIBE LEEKLRAMERC LY 100
BV Ut R o v A A A BT 108-% TCIDs/miT
Bote WMBELTH 2 5<A%ET 60 HHEINERE,
BBy kF THNV S8RuERcL BB L, Rk 100 £
s LB E O v A A ARG 1045 TCIDso/ml T
% -1z (Table 3),

FAXENMSBBEREEO [HNV TELHFE IHNV
RO E AR AR O v o 0 ARG 100
TCIDso/ml TH oo it, R ERHE T3 L Thoig
SEEIC VT h v 4 A A Yl BB BT
(£10%-8° TCIDso/ml) & 75 fco —HEEMRMETTO Y
A 2 A SRR A RAMEEIC X » 100 fRC B LIchs o ¥
4 ARG, 1029 TCIDso/ml T - Teh’, S5H8
S OB T BRIERALLT (£10°% TCIDso/ml)
Lot (Table 4),
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Table 4. Effect of U.V. irradiation on IHNV infectivity

Infectivity (Log. TCID;,/m/)

Flow rate U.v. dosage2
(/fmin) (W sec/em?) No treatment Treatmant*
S 0 1.55 2.55
10.0 1.1x10¢ =0.80 =0.80
5.0 2.3x10¢ <0.80 =0.80

;__]HNV—waQEpe;ci_éd in beef ;.:ract added (0.01 %) dechlorinated city water (70 1;.4102- 00 TICI;s..,/m-l&; IHI:J;’ sus;::'lded ;ater wés— -
condenced to 10 m/ from 1,000 m/ by molecular filtration, and filtered by HA pretreated with 1.0 FBS).

Table 5. Effect of the sedimentation and U.V.
irradiation on the IHNYV infectivity

Infectivity
Sample (Log. TCIDy,/l)*!
A**: Untreated 0.56
B*2: After filtration <0.32
C*2: After U.V. iradiation =0.32

IHN outbreaked pond 5.60

*1  Water samples were condenced to 10m/ from 107 by
molecular filtration, and filtered by HA(pretreated with

1.0%; FBS).
*2  See Fig. 1.
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Fig. 2. Cumulative mortalities of rainbow trout.
A; Untreated water.
®; After sedimentation,
O; After U.V. irradiation,

EFARBERNORARAKEASEBEED IHNV £F
EZR D BAEEC L 3 HEREKD & ORHETHNV
BF o THN REM, BARKEEOREK, hRE
BALEK ¥ X OCEIMMRATEK & T FRRAEGRC X b
1,000 fEcilifE LicBED o A L AR, Fh Fh
5.6, 0.56, 0.32 (BHRFALITF), =0.32 (BHBHRL
F) TCIDso/l T - 1= (Table 5),

2) FBBREABEKERAW=C~AOHERR B8
BEEE OFK, TBIEGBATEK I X OSEA 50T K %
LT 25 HEIAE Lic= o~ ADRBETERTFh

% 99.7, 100, 3.9% TdH - (Fig. 2)o FIFKE X
CIBRRAE R Y A THABTLEHO AL b I
THNV A X hien’, BARABAEBCTHTLE
BOYEIEE D it IPNV A S hicd on, THNV
BTN R (B T AN

% %

HN a7 o bl V ABERAKFCEETS B
THBORSE Y 1 LV ARTFRBRETSC L12, FFHK
DERETS ETEETH S, Thbb, BERATHK
DY A NARERCL, BARBREEES,EALINRT
VB D, X DOBMEIECERREMO Y A AR EHNTO
FRE VAL TOFEHL IR T BT E, L2
CETRBRAKFCEETZPBOV AL AXRBTS
foiz, BBAEEY BV 5BE DBRM AL OV THRRN
T ot

AERKOBRIBREMGERIT B4, AKROMED
BEINWERE TO ¥ FHRSRRCERT S LR
FHETHD, f-> TRMEANZHEBBRE, DB TH D
7, BRERNOAXROKEIGERE TS - LI EE ERE
Thh, BRECHARETAC Lticbd, —HRiICT
LOWMRTANARRETHZ LVHMLRT V3. €
CCHEERT B $ YR T 7 4 42— HA % FBS CHUE
FTHz kb, IHNV OEINRYED S - L BRI
FBS ORBEE B Lic, HUBDO HA 7 4 L5 —
TRB LSS, v 1 4 ARSI 17100 b Uiy,
1.0% FBS CHIAEBT5 2 LT X o TREMMOWA 1L 1
14 ckEEats,

WA THBIE~ DR ER k% BAIC 7 1 4 AREE
R4 OBRETH=F AL CRARBAZ VA =+
ADEHMHRY BN Lich’, =% 2% F (0.01% L
B Wt sz L X h EINERAEAK LT, Watanabe
et al.® Xy 4 L AMREERIC FBS ¥ AERERNTSE
LR LD VAN ADEIRRAHMT S LxHEL T
B0, 2 A MNENSELTH=F20HIERTHSE
EZ R

o TH=F ARHERAKC 0.01% Licn L 5Hl
#, BAEBEMEY T, 1.0% FBS TRiME L1 HA
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74— L) FBRE Tl DIBERHRRS
IHNV ORBOTETHZ LEL LR D, EOB=F A
FIEE ORI I\ TE, 0.01% By=+ AHInE&R 4
WEes L 1.0% FBS CRIME L HA 74 v 2%
AVTRAREY STt okotd, £ OB (500 %) #
DA A ARBLIT 1084 TCIDgo/ml THh - 1o HICE
RRE 100% &1 5 EREHE OB 10%% TCIDsw/ml
i, oo ThRD HA 7 4 4 2 — BT L AB%%
Exfbeb s, BARBTO b oDENIERL 31.6% &
B Shis.

LI ATRR, BEREY 1 AADATREGEREYTT
5484, BEE T 100 TCIDso/mi O ¥ 1 & A RRIEW
ONMIHRRALRE T HHEY AV TE LY, BEKT
o THNV ORBEOEIEETS - LB ETH-
oo BRO X 5 CRAEERBEC L Y v L AORKE
WA & fr o too &0 B, THNV BE (10%% TCID:o/
ml) 27 5= A BBER IS OBEKFD Y
1 ABRBEOEL R RARERMEEC X VB L
BB O 7 1 R BRI T 1043 TCIDso/ml T %
Sk h, F 75 ABEHOREKE 105 TCIDso/m!
Thote ZOY 1 ARBERMOBWANL, TsA DHDY
TREHECEBRE IR LD EEZ bhD, BRREFERY
100 TCIDso/m! BEE DB T - 7284, HA 7 4
2 - ~ORERE LS &, BIMGEREYTHRT
HEBBEED ¥ A A A B, BB Ih@hovz &
Ttho

we, HEROMARENRBEEED HNV NEL
BELBRH LI, BEO<I 7w x4 2B I5H
BTIL, BAREA AT 10038 TCIDw/ml T & - =
THNV Bguffity 1.1x 104 2 W-sec/cm? DR/ RE T,
BHBRUT (1009 TCIDg/ml) &7z h, HRLWO
BE AR, BAET X 5 IHNV RiELRL 82.2% L
EEEH AR, 72 T RBRRAEEEY HVTR
AERSITO THNV SRR L R 3 5 % 100
TCIDso/m/ % THEIE Lob B 2 »%, 1.1x10¢ W sec/
em? DEMNEBEEIT, BECRARBRHELYIT-oTL
YA A ADBRH ERicd otz (£10%% TCIDw/ml), =
OBA o THNV RiE5 i 98.1% B E e Hl Shic,
- CRAEBERMmE Y FAE TS - LT X D IAKRHES
BBEEE o THNV FRELCHREL X EECRET
CEDHEIIE B EFE X D,

* o CREAREAORBREEED IHNV REk
BRIV TEAREE Y BV U L, AREER
BeumTsaiomiix (FAK) % 1000 sl
Lzh, 11%p 0.56 TCIDs D v £ L ABRE Shic,
Ui LB e B M o8I AE s X URAMRIRS!

BORACIRHRBBRLTF (£0.32TCIDw/l) Th

ol THRHLLIDHBREHE C SV THRHAE D
IHNV BRECENTH-To b E 2 bR b, S BIFEKR
B o THN 4 moRBE KRS bk, 1780 5.6 TCIDw
O IHNV 2l Shic, fibomd BRAER X %
IHNV oEIZR T 500 fEEHERTRT 31.6% Th-
Todt, AR ORMEE L 1,000 5TH Y, FOEIRE
REBREVLDOETEIRS, Lo LA & RIMER
A L Aot 1o BB SR E O WA A B3 THNV
AR SR ah ot &, FRRARBEEEOLEKE
Tl = v~ A THN B @S Lot bin &%
ExHb¥s Lt SEHE LEAREERE R HNVD
RIS L T3 & LR S hk, BHRA
KFBo b\ T THN 2341, K%BH THNV 12
BREniBact, SERE LCHEREER L%
DEEHHE T HEE Y AV TRk OB RF A A
ATREI e & 25,

3 #

BRAA A ES H e THNV o2 Rt L, B
SR T olEREY TG, BRBRARNORTE
Aoy THNV BHffio ik, S 5KERERCKTS
FARRLI G REEE R LOEFRAERBBEAORE
BREEBO IHNV FEEPRELEEL, MTORKR
[ Y
1) BAMEARSEIEKC 0.01% DA TH=* A%

LT, THBRE L 1.0% FBS ThiAE Y
Ltc7 4 A8 =R BB LI hEVY A LR[E
IREAB LRI,

2) BAHEBEMELBVAILRID, Y7 IYAD
THNV BHREGRERC, SEKROY 1 AR EHRD
BAEECcE, fafk~0 THNV BEXEDHLH T
EHTER,

3) WIEOWAREIRBEEEONTEESD (R
B 1.1%10* pW-sec/cm?) ¢ IHNV $BiBK % 08 L
B4, 98.1% Ll ko THNV 2REREIhD &
PR S i,

4) EBKABAOCHMRARELERED HNV RELHR
AL, THN RAEMD S 5.6 TCIDw/!, BEEHO
B A B 0.56 TCIDgofl @7 A A A KB L.
s L OEIMEMBE O B AN bk THNV it
WX hichote, Eh= oA PLERRRRT
i, BKE X OYEEAEKEC THN ORES D
o, SEARMIEKSTORBETRES T EBR
BEE OB R S,

ARG O— LT 2 EESGREH L AR ES & —
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