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Survival and Inactivation of Infectious Hematopoietic Necrosis Virus (IHNV)
in Fertilized Eggs of Masu Salmon Oncorhynchus masou
and Chum Salmon O. kera

Mamoru Yoshimizu,* Manabu Sami,* and Takahisa Kimura*

The possibility of vertical transmission of infectious hematopoietic necrosis virus (IHNV) was
studied using the eggs of masu salmon Oncorhynchus masou and chum salmon O. keta. One day
after incubation, THNV was not detected from the eggs of masu salmon and chum salmon
contaminated with THNV. Eggs just after fertilization, and eyed eggs were injected intraoviumly
with THNV by microglass needle. Infectivity of IHNV inside the eggs decreased gradually and
could not be detected 1 week or 5 weeks after incubation. This reduction rate of IHNV infectivity
in the fertilized egg was similar to that found in the mixture with IHNV and the homogenized egg
contents. Several kinds of phospholipid, amino acid and vitamin those were components of yolk
showed anti-IHNV activity. In the eyed eggs, the embryos of both masu salmon and chum salmon
were infected with THNV, and this infectivity increased rapidly and reached more than 10°%-°
TCID,/fish. The cumulative mortality of both masu salmon and chum salmon were 90%,. The
rate of susceptibility of hatched-out masu salmon and chum salmon fry against IHNV were
different, and the cumulative mortality was more than 909 in masu salmon and 20 to 30% in
chum salmon artificially infected with IHNV by immersion method. From above results, we

concluded that the vertical transmission of IHNYV is doubtful.
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Table 1.

Cumulative mortalities and infectivities of IHNV (ChAb) on the eggs of masu salmon and

chum salmon contaminated with IHNV on the surface of egg, sperm or both before fertilization

Contami- Dose

Species nated Log.

IHNV egg

Cumula-

Infectivity (Log. TCID/egg)

tive day week
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Masu salmon*! Egg & Sperm  4.83
Egg 4.75
Sperm 3.75
Egg & Sperm  4.83
Chum salmon*® Egg & Sperm  4.83

Todophore*?
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*1 QOncorhynchus masou, *2  Oncorhynchus keta,
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Fig. 1. Cumulative mortalities and infectivities of
THNV (ChAb) in the egg of masu salmon
artificially intraoviumly injected with THNV
(dose; 10375TCID,/egg) just after fertiliza-
tion.

®; Test group, A; Control group, y; Less
than detectable limits.
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Fig. 2. Cumulative mortalities and infectivities of
THNV (ChAb) in the egg of chum salmon
artificially intraoviumly injected with INHV
(dose; 10°-"*TCIDjy/ege) just after fertiliza-
tion.

@®; Test group, »; Control group, V; Less
than detectable limits.
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Fig. 3. Cumulative mortalities and infectivities of

IHNV (ChAb) in the eyed egg of masu
salmon and fingerling intraoviumly injected
with THNV (dose; 103 3TCIDy,/egg).
o—e; Test group, O0—0; Control group-1
(MEM,,), a—a; Control group-2 (needle),
®---®; Dead egg, A--A; Dead fingerling,
---0; Alive egg, A---A; Alive fingerling.
A; More than detectable limits.
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IHNV ## 100PFU/ml L7c% X 5 C@®L, 1,3, 5
7 HEORREXREL, NBO7 7 -7 ZLEBLLE
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Fig. 4. Cumulative mortalities and infectivities of IHNV (ChAb) in the eyed egg of chum salmon
and fingerling intraoviumly injected with IHNYV (dose; 10%-7TCID;/egg).

®—@®; Test group (ChAb) A---a; Dead fingerling
A—a; Test group (Chiw) O---03; Alive egg
00—0; Contro! group (MEM,,) A---0; Alive fingerling

}; More than detectable limits.

100r cHum saLmoN 1001 maSU SALMON . e .
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POST - INFECTION (DAY) POST — INFECTION (DAY)
Fig. 5. Cumulative mortalities of masu salmon or chum salmon fry infected with THNV (ChAb
and ChIw dose; 103-TCID,,/m/, 60 min., RtTo dose; 102-°TCID,,/m/, 60 min.) by immersion

method.
—; Sac fry, ---; 1 month old, @; ChAb, a; Chlw, A; RtTo, O; Control
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Fig. 6. Survival of IHNV (ChAb) in the unfertiliz-

ed egg contents of chum salmon.
@®; Test group, 2: Control group (suspend-
ed in Hanks’ BSS).
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Table 2. Effect of the egg components to the THNV infectivity

Egg component Concentration

Plaque reduction (%)

(ug/ml) Direct Pre- Mixed with
reaction*! treatment*? overlay*?
Amino acid L-Aspartic acid 1000 14 12 3
L-Glutamic acid 1000 3 17 100
DL-Phenylalanine 1000 60 -3 8
L-Tryptophan 1000 11 12 69
L-Tyrosine 1000 34 18 —-12
L-Arginine 1000 8 14 0
L-Lysine 1000 7 10 -5
L-Histidine 1000 0 3 0
L-Valine 1000 6 2 —6
DL-Alanine 1000 6 22 2
L-Leucine 1000 6 1 —22
DL-iso-Leucine 1000 9 6 —8
DL-Threonine 1000 15 10 -3
L-Serine 1000 -3 -7 8
DL-Methionine 1000 23 4 3
L-Cysteine 1000 8 10 -7
L-Proline 1000 19 —6 33
Vitamin Ascorbic acid 1000 7 -2 44
Pyridoxal phosphate 1000 -10 21 100
Biotin 1000 9 -1 11
Folic acid 1000 —43 ND 100
Lipid Lecithin 100 —7 14 0
Cephalin 100 81 60 16
Sphingomyelin 100 34 10 0
Cerebrosides 100 35 7 -3

*1 INHYV was mixed with these compounds and reacted 30 min, in 15°C.
*2  These compounds were added in cell culture medium and washed away two times by Hanks’ BSS just before virus inoculation.
*3  These components were added to overlay-medium after virus inoculation.

ND: Not determined.
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A,Dicarboxy amino acld B,Alomatic amino acid
o

D, Aliphalic amino acid
Ala

Val

F,Sulf‘ur containing amino acid

SURVIVAL RATE (PLAQUE REDUCTION i %)

Met

50t L

o 1 1 1 3 J. H i [}

G, Inino acid

- oo . H, Mixture

50 L

H L 1 4 1 1 1
% 3 5 7 o 1 3 7
DAYS DAYS
Fig. 7. Survival rate of IHNV (ChAb) in the mixture with THNV and amino acid disolved in
Hanks’ BSS.

06— A—4A B—B: Concentration of amino acid, 1000 ng/ml
0O0—O A—a:  Concentration of amino acid, 500 ug/ml
@—@: Mixed with 6 kinds of amino acid (Glu: 150, Asp: 60, Phe: 50, Trp: 20,
His: 20, Arg: 70 pg/ml)

RBHTER D, REMZCEBIALAT Y A OBE, EOMBIS T IRy AT SR

AHER Xt hs - fo (Table 1), TEABETIILL, R O W E I L IIPS A THNV
ZORERIT Amend!” ! OREXTHTHLOTH - OEBRLTBEYUTBE TEA LD EELDRI,
Fit, ERIPE AR 100 PR BOREFT T Frrtrov 4 A AREMOEEESY in vitro T

DERThHotct®d, KU EOBRYERRTHIL BT, vy r REEIALHERE R DB L
YR, ARBOBMY S AEEGT IHNV 2% THNV (ChAb) #8B& L (RO MEYBE L.
BHEEERHECIIRcEEL, JIRTO THNV O Burke and Mulcahy'® (3~ = %7 SIABHHITE T
Ry@z L, HNV 347 3~ 2T 1BEE, v=v IHNV OB EETHD BT 52, ZERT
rC 5 EEECIBEHRBRUT T (Fig. 1, 2)0 1o RERERTEEZ I h (Fig. 6), ZOBEAXERIRT
K¥r5-2C 3 BREE, ey T 5 BRMECEN o THNV OBEELBEUT D TH >,

PR Utze MEM-10 %318 Lo BB O RBIEINE - oER R THNY 2R ELT 2 0E’F
R 41.4~42.9% LA L AEEROThERALLT ET LMY FRETALOLE L, REVOHECR
BEEN DD, vALARERHCRTLIOETIIY 1 bh - r BEEOIERRS D5 bEERS B L 0T
NABET T Db O LEL bR, L LERERDODR BYRCELEBEOEH T HAHBREHGHNY 1 V2%
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