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Preservation of Fish Pathogenic Viruses
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SUMMARY

Preservation of fish pathogenic viruses under the freezing or freeze-dry conditions was
studied. The viability of viruses after freezing or freeze-dry was estimated. On the freez-
ing method, effects of freezing speed, storage temperatures and cryoprotectants on infec-
tivity of viruses were compared.

Fish pathogenic viruses, infectious pancreatic necrosis virus (IPNV), infectious hemato-
poietic necrosis virus (IHNV), Oncorhynchus masou virus (OMV), Herpesvirus salmonis
(H. salmonis) suspended in culture medium supplemented with 10 % DMSO or glycerol
were preserved retaining their viabilility under — 80 C or liquid nitrogen. DMSO was
more effective than glycerol to keep infectivity of virus. Although effect of freezing speed
on virus infectivity was not so significant, rapid freezing was more effective than slow
freezing.

On the freeze-dry method, 2% cryoprotectants, namely lactose and sorbitol, were suit-
able for IPNV and IHNV. Skimmilk, albumin and sodium glutamate were effective for
OMYV to avoid the loss of virus infectivity. Storage at —20 C or 0 C for the freeze-dried
specimens was more effective than at room temperature.

Fish pathogenic viruses; IPNV, IHNV, OMV and H. salmonis were preserved at —80 C
or in liquid nitrogen and were also preserved by the freeze-dry method.
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LA EHAEORE AL A AV A Herpesvirus salmonis @ £ H I B MEFIREINOCH L D%
(26), 7 A1) B+ LD 4 )b A channel catfish virus (CCV) D E HIZ30CH LD LTFEET S (17),

iRHE 2 E M b 4 B U DG A M BEBE FEAE  (infectious pancreatic necrosis virus D IPNV ) w7 4 L Z®D
L ICIRRET (0C) THAEM L BEMIRES AL b0 bHIUE (12), ST BHEEOANVRZRT IV A
Oncorhynchus masou virus (OMV) @ X 20 C T 2 AMNEECHREEZ2EETLILOLH S (6), MM
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R L7 & OIIRIRRAFEEIC 3310 B sE PR OMDE &, SEEES L RIFREZ S0 1 L2
DEEWIFAZT B OWTHRE L7z F o8RRI B 5 BUE B MR O FE B X ORAFIREE O
Bt biTo720T, ZhoOfREHET D,

ERMH S LUHE

a7 A V2 D HEERAFIC B D RIEIRAE B L UCHEH MR ORI R ORI IZ ), AEREY A VAL
L T infectious pancreatic necrosis (IPN) virus (22) (VR-299, Buhl, Ab, Sp #), infectious hematopoietic
necrosis (IHN) virus (1) (CHAB, SRCV, RTTO, HV-1 ¥) 3 & UF Oncorhynchus masou virus (5) (OMV:
00-7812 #) %, HHSEZMRRAEEEOMEIZIZ IPNV (VR-299), IHNV (CHAB) 3 X FOMV %tk L 7=,

St @ sl L L CT= Y22 (Salmo gairdneri) BIBLHIE® RTG-2 Mg (23) %tk L,
10% M 810 (FBS) I Eagle's MEM (Gibeo) (LA MEMuw& §5d) % BV 15C TR L 72,

itk 4 L 2 OFBLE D IPNV, IHNV 5 X 0FOMV OX31213 RTG-2 Mila % Fvy, 15CT7 ~10H MIkE R
%, T RTHAL X045 (ZVEF 7405 —HA) BI040 (X2 VLA ET T4 0¥ —,
OMV DHAE) D7 4 V% —Cillil LT/5A 7IVF 2 — 715k, —80CIRIEL, SOf—1 v how
AW A% FELRLOFRGTREER 7 4 V7 — Tl LERICH L7,
iR T2 51 2REMS & CBEHEA OWmMEAROBE @ Y A L AHIZS %OHEICr ) tu—Ldb
ABOEZAFNANEFFLF (DMSO) 2L, B 7oL »F 2 —F24ELTO, —20, —80C,
BLUMEREPICHRFEL, 1AMBIUL, 3, 67 AKICY AL AMEAGY RTG-2 #ifa % 7%k
Dv{ruy 4y —gickhille L,

HUE PSR O RE DR | SE PR OFRINEERE OBE 121 OMV OXFEEMTIC DMSO % 1,2.5, 5,10%
DOFEITIHEMLT, —20CIRAEL, FheEnl, 2, 3, 4 BMHEICEREAWNE L.

WHEEORE D IPNV & [HNV OXAERHE 2RI DMSO BL U7 ) v u— L 210% 08 &iEmL,
TRZ 7 L7Y) == (77 rF+—, RKRYO-10) %M\, 0.3C/min DHHFEET—30CET, oWt
1.0C/min OEHHEET—60C £ THH L, DEREASERP~EA, T dEEREafh~HAD 3 &4
FREL, HEEHRO YA L ARG & L7z,

BRAEVEMRE: | ARSI R O MEET 121 IPNV (VR-299), IHNV (CHAB) #5 X UF OMV(00-7812) % itk L,
HEHHFE LTI 2 b—R, FNa—=R, YNVEr=N, AFLING, TVWTIy, TA¥I Y-
ERU, ENETN2BIRMEL 2D L) ITMA/H, FREREITWERNO b O L7 4L 2RO Hi %
TToleo BRI F T 4 74 2-7 VT — L TPREHE O, Rilk THEHREZM (Labeonco Model 175035)
ATV, PTHEEM % ABEM L L7, RAFREE LTid—20, 0, 15CRFEL, 3, 6 W HEDY AL AW
Yz~ £ 7 0% 4 & — A2 & 0 BI5E LHBIRE L7so S & 10— 8BIKE 4 L T o M3 k2 Cok i & 17
W, B%ICE ERRABREERL S,
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Fig. 1. Viabilitv of IPNV (VR-299) ,IHNV (CHAB) and OMV (00—7812) preserved
at 0, —20, —80 C and in liquid nitrogen with DMSO or glycerol.
O—0 { MEM10, [(J-0 : MEM10+ 5 %DMSO
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Fig. 2. Change of the viability of IPNV, strain VR—299, Buhl, Ab and Sp preserved at
—20 C with DMSO or glycerol.
O—0O : MEM10, [J—[J : MEM10+ 5 %DMSO
A=A T MEM10+ 5 %glycerol

DMSO DiFsMiREATE % B2ty A W A% L7z (Fig. 3 ). RFICIX10%BEOHRMA LML T
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Fig. 3. Effect of the concentration of DMSO on OMV (00—7812) viability preserved at
-20C.

: MEM10+10%DMSO, — . MEM10+ 5 % DMSO,
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Table 1. Effect of freezing speed and cryoprotectant on viability of IPNV and IHNV,

Freezing speed Cryoprotectant Infectivity '(log.TCIDsa/ml)
(C /min) PNV THNV
VR-299 Ab Sp CHAB
0.3 C/ min MEM1a "2 3.30 0.80 0.80 4.80
(to -30 C) MEMie + 10 ¥ glycerol 7.80 3.80 5.80 4.55
MEMia + 10 % DMSO-? 7.55 3.25 6.30 5.05
1.0 C 7/ min MEM1 0 7.05 3.75 6.05 1.30
(to -60 C) MEMie + 10 % glycerol 7.55 3.75 6.55 1.80
MEMie + 10 % DMSO 7.05 3.75 6.05 4.55
Directly into MEM1 @ 7.55 3.05 7.05 4.30
liquid nitrogen MEMie + 10 ¥ glycerol 7.55 4.75 6.30 4.55
MEMia 4+ 10 % DMSO 7.55 4.05 6.30 4.55
Before freezing 7.55 4.05 6.80 4.55

*! preserved befor a month and melted by running water (10 C)

“2 Eagle’s MEM supplemented with 10 % FBS.

*3 Dimethyl sulfoxide.

Yufifi % H#E L 72, Table 2 12A5NB LI ICIPNV CT1~24—#, IINV T24—%, OMV Tit 2 ~ 3 4 —
¥ OGO T AR S hiz,

HAENE IR ORIFIREE | 7 4 U AREIEMH S BARIRBEDT 2 % & 7 B X 5 (CHUER A & 2 C s %
vy, —20, 0B XTFISCT6 A AMRAE L7 IHNV BXFIPNVIZIZF 2 F— R, VIVE b — Ltk
A L L CHEEAE RS AR S N7z, — 75 OMV (XIS 3EMI ( MEMy) AT b BRI 1RF5 S h 7
A5, HEMAL LTI, BREIDOGLAAFLAINY, TLTIY, ¥V¥ IVl — YO ERT
Wiz (Table 3), F— FIRLTWVAWVHISTTHRE LZHETS 6 7 ABII T A v A RERAli 12K & 2%
LIRS N, Wb G H% T SRR T O BIAR (HUSHZMRE 2 8R) 7 A v RSl K & 222k
Rohled o7z (Table 4).
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BEER Y A VA DD BIEREPERIEIELE 7 4 )V A IPNV ( VR-299, Buhl #§) (2,20,27) 2212 et 1 il 8538
JE4E 7 4 )b A (infectious hematopoietic necrosis virus; IHNV ) (1,13,14,17,27), 7 4 b A P H i 42 B o i
%7 4 b A (viral hemoragic septisemia virus; VHSV ) (4,8), 34 2§D 5 7 F 7 4 )V A ( pike fry rhabdo-
virus; PFRV ) (9,11) i3 EMBLEEDORET O ~4 CT1 A AL S 1ELEL ORFETIRE S A TEDY,
IPNV Ti220~50% 127 1) &) » #MASERTET L HELEE SR TV DH(12,22), ~L2ZA{ )L R
RFTEIALNADORTH TS DOFY AV AHHY 1)V A (spring viremia of carp virus; SVCV ) (3) D L 52
A CTHHED?S 2HHBEETHEIMELES DLHY, VA VAO— ML RFEIIHET L Thiwn,

SR TIE, 5 7 F7 A4 LA [ IHNV, VHSV, PFRV, SVCV, eel virus from America (EVA)(18), eel
virus from Europe (EVEX)(19), ¥ 7 A D5 7 F7 1V AHE7 4 )V A Rhabdovirus olivaceus (hirame rhabdo-
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Table 2. Comparison of viability of IPNV, IHNV and OMV before and just after freeze dry.

Cryoprotectant Infectivity (TCIDsa/ml)
IPNV IHNV oMY

MEMio"'(Before freeze dry) 8.55 6.80 6.80
MEMio + Lactose 7.05 6.30 4.05
MEMie + Glucose 6.80 6.05 3.55
MEMie + Sorbitol 7.30 6.55 3.80
MEMie + Sodium glutamate 7.05 6.05 3.80
MEMie + Albumin 6.55 5.80 3.05
MEMie + Skim milk 7.30 6.30 3.05
MEM1 @ 7.30 5.80 3.30

! ! Eagle’s MEM supplemented with 10 % FBS.

Table 3. Effect of the cryoprotectant on viability of IPNV, IHNV and OMV preserved—20
or OC for 6months.

Cryoprotectant Infectivity (TClDsa/mi)
-20 C 0 C
IPNV __THNV OMV IPNV__[HNV OMV
Before freeze-dry 8.55 7.05 6.55 8.55 7.05 6.55
MEMi1a*' + 2% Lactose 7.55 4.30 3.05 7.55 T7.05 2.80
MEM1 e + 2% Glucose 7.05 6.80 2.55 6.80 5.30 3.05
MEM1a + 2% Sorbitol 7.05 6.05 3.05 7.55 7.05 2.80
MEMio + 2% Sodium glutamate 7.55 7.30 3.80 8.80 6.80 5.80
MEM1 e + 2% Albumin 5.30 4.05 5.30 6.55 3.80 6.05
MEM1e + 2% Skimmilk 6.80 4.30 3.80 7.55 4.80 5.55
MEM10 6.55 3.55 5.55 7.30 4.55 7.55
*t i Eagle’s MEM supplemented with 10 % FBS.

virus; HRV)(7) % ¥ Tz —20 CLL F CO M IRFIC B W T EHHAOFEIZ Db 53T 7% ¢ &L b 2480
BREETHDLIENFTTICHLENMZENTWVESD, SVCV id— 5 ~—20C T AME T4 2 L 0#iE
H5BHB)e ~HENFIANZAIZET IPNV IZBRIIC L ) LEMARE Y, Jbkikbk VR-299 % Buhl #it
—20CUTORFICBVTHEMEETH LD, T—0 o SHIRBEIZI-20CTIIARRLETHL L Sh(24),
FrAbKkERKTO S v PAO— b5 FHEO CTT HIZ—60CRFETS 1 4 A BTI9% LU oo ffi
DRV ERTEV (15)0 —HAFOANRATA N AE—RBIZTELETO CHEAA—20CTHHELHIC
AL HE L —B0CUTICRET B EPFERENTWAS(5,6,17),

AETIL PNV, IHNV, OMV %t SR, HRSIRAFREC BV HIRESE M, AU BRI o3 il s
IZ2WT ORI 24T 572 IPNV @ Buhl, Ab, Sp #35 X T OMV 12 —20C TALET, DMSO H B Wiz > )
0=V EEMLT—80 CLLF TRAET A LEANTSH 5z, DMSO OFNIMEEE 1210 % A5 bl L TV 7z,
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Table 4. Change of the viability by transportation from U.S.A. to Japan with mail after

freeze—dry.
Virus Preservation Infectivity (Log.TClDsa/ml)
period*! Cryoprotectant
Lactose Sorbitol
IPNV Before freeze-dry"? 8.30 8.80
(Buhl) Just after-? 6.35 5.80
2 weeks"? (6.30) 6.80
4 weeks 6.80 6.55
THNV Before freeze-dry (6.55)"¢ 6.80
(SRCV) Just after 6.05 6.30
2 weeks 4.80 4.05
4 weeks 3.30 52.80
*! ! Preserved in 25 ~30 C.
"2 ! Infectivity was measured in Oregon State University.

*? ! Infectivity was measured in our laboratory after 2 and 4 weeks.

: Ampoule was broken for some reason.

—HEGHHEBED 7 A NV ARYATZ BT T B E 705 A7) —F— 2 HWTRE L2580 H L o 2
HHFHD ST A N ABPATO WD AP % { MARFERAOEHERAESMECHRGEE L SN,

PLEDORER L ) BB 4V ADRIFICHE, 74V ABERBHIZ10% OS2 DMSO % I 2. —80°C{i&
Wil b U IS RPICEER AT S HEIHESR SN, TOFEICL DBIE IPNV, IHNV O &85 5 U4
SVCV, PFRV, EVA, EVEX, HRV, OMV, H. salmonis, CCV, chum salmon virus (CSV)(21) #*—80C & Uitk
FEPTHTRL 2EMBRFESATVE (F— 7 KRH),

—J BRI 7 A v A OFFEERIEIZOWTIZ IPNV (VR-299) HEBEMHICAF A I L7 RFLBE, 57  —
A, TWNT 3% (25), VHSV, SVCV, PFRV T2 FBS # 2 % DEI&IMA THSER AT VW4 ChHH Vi
—20CIRFTHI EICL ) BREF RS ShTvw5 (8,10,11), ABTIX NS ORE 2 BE 20t
AV ASEREIRAN 6 FOMEBHHHAN % 2 % OBEITINZ THASER LTV, BESEERATHRO Y 1 L 2 i
filiZ B L7z 25, BT RGO T ATBIEE S 472 A HURs e MR i O ARAEI M | 2 RSl AR L % 43 i,
THEME LB HETHD LER BN, 2 THAERE—20, 0, 15CT 4EMREL Y 4 L 2k
Rl DWIE 21T 572 & T HEPMMOIET b 2% C RETd o 720 BHEBHF & LTIXIHNV 5 L FIPNV i2
X727 =R, VIVEF—WH, FZ0OMVISIIAFAINY, PLTIY, VY3 VBV — FHENT
Wico SNODRREHE A7 A N ARG & HEBHHA 2 %58/, BAREN2%L %550 TR
HEREB I, Ty ThE—20CIKRELAEZ A, FRROAIERE Y 4 L2 3vihd 2 EMERE S
hic (F— ¥ RER) . DLEOHEL ) AIERE Y AV 2 OBYA b2 CREMICRBES D 2 L
Wh i otze LirL, REFGEOHEMIZOVTOREFII %2V, 40 —80 CCTHEFE 1 4EHD OMV % itk
L CHREME 2 R L7as, BB ORERS L USIERIC MM OEBRE L L 23BN Eh o7 (F—¥
RIER) o SHRAMEEILS L5 ATFHELHOMERIZ O BILA 2 L) PREHTH2LENH Y, L5124
7 &b BRI IR L TIRB ARG T AL ENH B L E X B,
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