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U. V. Susceptibility of Some Fish Pathogenic Viruses
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The cidal effects of ultraviolet (U.V.) irradiation on fish pathogenic viruses were examined.
Basic experiments were carried out to determine the usefulness of a U.V.-water treatment unit for

the disinfection of IHNV and OMYV.

The results obtained are summarized as follows:
1. The disinfectant effect of U.V. on 6 species of 7 strains of cell free fish pathogenic viruses was
examined. IHNYV, OMYV, CCV and H. salmonis were found to be sensitive to U.V. and the
99 9% or more reduction of their infectivity (IDy,) was measured to 1.0-3.0 x 10% «W-sec/cm®.
Susceptibility of IPNV and CSV was found to be low and the 1D, was measured to 1.0-1.5 x

10° W -sec/cm?.

2. U.V. treatment of less than 16.7 //min flow rate that is equivalent to more than 7.6 x 10
#W-sec/cm?® U.V. dosage, is an effective means of disinfecting the 100 TCID,,/m/ of IHNV
and OMY suspended in dechrolinated city water.
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Table 1. Susceptibility of IPNV to U.V.
- Titer
U.V. U.V. (log. TCID;,/m/)
treatment dosage*
time (W -sec/cm?) experiment
] 2 3
0 0 7.80 8.30 7.30

50”7 5.0x10¢ 7.30 8.30 6.30
1'40” 1.0x10° 6.05 6.30 >.33
320" 2.0x<10° 4 .30 5.05 3.08

1Dy, (U.V. dosage) 1.0-1.5x10°

*  U.V. intenstty, 1000 «W/cm?.
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Fig. 1. Reduction of IPNV (Buhl) infectivity by
U.V. irradiation.
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Table 2. Susceptibility of IHNV to U.V.
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Uv. Uv. N Titer (log. T_CIDw/mI)
Strain treatment dosage* i ent
time (uW -sec/cm?) “Xpelimen
| 2 3
~ CHAB 0+ 0 5.00 6.30 4.80
10” 1.0x10° 5.00 4.30 3.55
207 2.0x10° 2.00 2.80 <2.80
30" 3.0x10° <1.50 2.30 < 2.80
RTTO Q7 ** 0 >7.80 6.80 7.05
107 2.0x10° 4.55 5.30 4.30
207 4.0 x10° 3.30 < 3.80 < 3.80
30” 6.0x10° 2.05 <3.80 < 3.80
IDy, CHAB (U.V. dosage) 1.0-2.0x10°
RTTO (U.V. dosage) 1.5-3.0x10°

U.V. intensity, 100* and 200** xW/cm®.

Table 3. Susceptibility of OMYV to U.V.

Titer
U.V. U.V. (log. TCID;,/mi{)
treatment dosage* ‘
time (uW -sec/cm?) experiment
] 2 3
0 O 3.05 6.55 4.30
10” 1.0x10° 2.30 3.80 2.30
207 2.0x10° 1.05 3.05 <1.80
307 3.0x10° <0.80 <1.80 <1.80
1Dy (U.V. dosage) 1.0-2.0x10°

*  U.V. intensity, 100 «W/cm?

Table 4. Suceptibility of CCV to U.V.
Titer

-— e . .

U.V. U.V. (log. TCIDs,/m/)
treatment dosage*® ,
time (W -sec/cm?) experiment
1 2 3
0" 0 7.05 7.05 6.55

10”7 1.0x103 5.55 5.30 6.05
20" 2.0x 103 5.05 4. 80 4.55
307 3.0x103 4.30 4.30 4.05
IDg, (U.V. dosage) 1.8-2.0 x 10?

* If.V. intensity, 100 «W/cm?
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Table 5. Susceptibility of CSV to U.V.

Titer
U.V. U.V. (leg. TCID,,/m/)
treatment dosage* . —
time (uW - sec/cm?) experiment
l 2 3

0" 0 4 .80 5.05 4.30

507 5.0x10¢ 4.05 3.80 3.55
1'40” 1.0x10° <«<2.80 <2.80 <2.80
320" 2.0x10°0 <2.80 <2.80 <2.80

1Dy, (U.V. dosage) 1.0x10°
*  U.V. intensity, 1000 «W/cm?.
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Table 6. Susceptibility of H. salmonis to U.V.

Titer
U.V. U.V. (log. TCID,,/m/)
treatment dosage* experiment
time (1£W - sec/cm®) -
] 2 3
0 0 4 .30 4.05 4 .30
107 1.0x10° 2.80 2.80 2 .80
207 2.0x103 2.30 1.80 2.05
307 3.0x10° 1.80 1.80 1.80
IDy, (U.V. dosage) 2.0x108

A

*  U.V. intensity, 100 uW/cm?2.

Table 7. Minimal inactivated U.V. dosage for

fish pathogenic viruses

Virus U.V. dosage (I1Dg)*
IPNV (Buhl) 1.0-1.5x10°
CSV 1.0 X 10°
IHNV (CHAB) 1.0-2.0x10°
IHNV (RTTO) 1.5-3.0x10°
OMY (00-7812) ] .0-2.0x103
CCV 1.8-2.0x10°
H. salmonis 2.0 x 103

—

[EEE— )

*  uW-sec/cm?; to decrease a virus mfe—ctmty
(TCID;,/m/) more than 999/.

Table 8. Effect of U.V. irradiation on virus infectivity of IHNV and OMYV contaminated water

Titer*_
Flow U.V. U.V.
rate treatment dosage IHNV (CHAB) OMY (00-7812)
(1/min) (1«W :sec/cm?) -
1 2 3 l 2 3
— untreated 0 2.05 2.30 2.05 2.05 2.05 1.80
16.7 treated 6.8 x10* <0.80 <0.80 <0.80 <0.80 <<0.80 <0.80
10.0 1.1 x10° < (.80 <0.80 <0.80 < 0. 80 <0.80 <0.80
7.5 1.5 x10° <0.80 <0.80 < (.80 < 0.80 <0.80 <(0.80
5.0 2.3 x<10° <0.80 <0.80 <0.80 <0.80 <0.80 < (.80
2.5 4.9 x10° <0.80 <0.80 (.80 <0.80 <0.80 <0.80
* log. TCID;,/ml/. B
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