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R E M2 B S L RE TR i R HI & AL
RERIFUR

MRAEETE, AW, REH, F59W,
mikE', B
(1. H [ K 7= B 22 A0 52 B B VT K P B 9T %{I‘é‘ﬂ(FﬁJ%%%ﬁE
GIEFARE SR E, BRI ﬂﬁﬂrwﬁ 150070;
2. LR, KR FEFRLBEF RGO, L 201306)

WE: hTH R T H LM% 8% 3 s (infectious hematopoietic necrosis, THN)
K&, S LR B R % & % (multiplicity of infection, MOI) & i 3k % & & 4 fif, (Epi-
thelioma papulosum cyprinid, EPC) _E xt /£ 3¢ 4 1% i1 2 B 3F #. /%5 & (infectious hematopoietic
necrosis virus, THNV) #17# S KFR, AN 8RR FERE, 4R FUkHRE
e AR %5 KA R Fl Wk B B-T 4 B (B-propanolactone, BPL) 7 24 °C T X i,
AZAMERIAEEHEREREFME. UWRE N EBETS &R, Ngmibgn
75 (PBS) Jf FA M X BR 41, A W X & B A A % & £k 7 £ (relative percent survival,
RPS). ﬁfi’fﬁj‘%lﬁ%%z\iﬁjﬁliﬁEF?Fﬂﬁflli%(%‘ﬁ%év\frﬁi%ﬁ%é’ﬂﬁ?)ﬁx*ﬁ%o HRET,
RAEHFE I % H A MOI % 0.000 1 #efh, 15°C Hr3x3d; K& A& A LAKE 3.0 mmol/L
#y BPL ¥ THNV 72 24 °C T~ X 7 24 h; Do fE %% & 10 uL/ B B I 4% % /Z br 8, %
BT 21, 45 F0 60 d Wy AH 4 o m R4 R 95 91.37%. 84.28%-. 84.15% Fn 47.5%, #
% J& 60 d Bt RPS B & ik T 3 fth Bf 6] o % 9% 415 % /% 40 = 4k A 8y 52 B K ot £ & PCR(real-
time quantitative PCR, RT-qPCR) 4 R 1 77,5 W P& 2 B8 4148 b, Mx-1 40 IFN-y Rk 3k 4 %
BT 15Fm30dMEfkER A RE LR, EFTR&E R AMEGHE);, CD4f
IgMRXF BE R ZEISAEREM L EFHEF LR, £2%&EF 30, 4571 60 R A4 f
7 IHNV F fo ik Rk 67.25. 4340 #229.78, E THM Y HAHE R T F. #
REP, ZRERGIFFUETARRFREARERFEARRN, MHiTH L AL %
BRI . AFFE A THNV X EREH L EBESE,

KU bt M M BTG, MAB ke, XiERE; B-W A E (BPL)

FESES:S9425 MEREE: A
& e M 3 Il 2% ' K SE 9% (infectious hema- Wi, ZRETEEL M, TR & 100%"7,

topoietic necrosis, THN) J&— F EUFE A 5% 14 95 75 T E T 20 2 80 fﬁﬁﬁl_j“zli‘(%%ii IHN
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1910 KopE o R 45 4

RETE , M 2006 4FFF 4, FR AT 84 (Oncorhynchus
mykiss) %555 5H A8 Oy T IR il 22 KU 2 & THN,
Fr BT 605 4 €0 50 T2 4 5 1k 90% LA 1B,
JOip T R ] T 0 M ) R T FR sk kR . B YL
P 3 175 B IR FE% # (infectious hematopoietic nec-
rosis virus, THNV) % B 40 M 3735 2 53 KK K
3'N-P-M-G-NV-L 5", X} G 5 PH 429 5l & 7 5
HF AT RGE K E /8, K IHNV 530 5
AMEERA, JEEERELE U, MATLHBE RJK
MEERXEZEAEM TMEERRXEEN]
RO [ H RT3 B AT THNV B PR A 3
BE R T LR AIC D AH 2012 HEAT 7AW )
M FEHH MN FER VA THNV(LN12-17), F 2013
AE B 0 BILL BRJE T U SE R AL 5 g [R] A
W5 A BN R 56 PR B 1) THNV B0 6 i 6 5L AR
[ BOAENE T 5 DR AR T 68 9 B8 R KT U B
PRI MR ALY Sy R B 7 THN 2R &,
[ N A 2735 T e T KOG T THN 9 3 (0 A 5%
FEAAHE KGR . WA IR . AR
F1 DNA 2 1 1 (H R 2 808 i iF 58 4 88 T
SEHE K, AU E K EA Ak A A Y
IHN DNA ¥ i (Apex-THN)'"', 1 #& E H §i % )¢
Bl THN B Bl AL i A 254

RKIEFEHRPUE S, RERE. 48
PR A AR A5 A A5 A B A A Y R
ATE T B RS ALY A M R KNG S
TE il £ BB P AR AR E L R LR S A
TEMGE R BEWNKIETZ, NEFERT
ST R 38 AR SN B T s RKTE T4 . HT
SR B, K B-N N EBE (B-propanolactone, BPL)
K THNV il £ 92 v 1 e i DR 4P A8 Lo R —
JC & W ¥ (BED) #-129, {H H i i JC THNV &
HNEFE T R R GG A OCHGE . P, A
SHGFF R T T T AR THNV 3 6R 7 Sk 5 1
J2 4 Y (Epithelioma papulosum cyprinid, EPC) fY
4577 % . BPL K THNV il % I 8 1 %ot He
PEAT RPE ORI R 73 BT 55— RV SE, DL N
A J5 THN 36 92 v 0 A ol 48 A 45 R S8, ik
FE A F HN R R

1 MRS
1.1 EE#HH

MEM % 3% 3 (minimum essential medium,
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MEM)., X #i (Penicillin Streptomycin) A1 i 2F- IfiL &
(Fetal bovine serum, FBS) 4 H Gibco 4= ¥/ Al ,
BPL Iy F 7 ¥ Serva A F), B LA MR £ (Sodium
thiosulfate) 4 [ Sigma-Aldrich™fk 2% i85 23 7] .

THNV & B A S84 53 3 A7, EPC 4
Ly v [ R B A 5 B VT K P B 5 i R 4
Lo B, A0 B 7R W (MEM 15 37 5 +10%
JiG A IV +1% AUHT) o H B3 55 T 25 °C 4
A B A0 B 355 54 5 A B AT B [(10+1) g] W A AL T
KRB BIRSN A R A\, S ] e 5% T
TR A (13£0.5) °C I NTEIR KRG .
1.2 IHNV REEELSERNHAE

T AT R F 6 A B THNV 43 25 bk
s B VR A0 A 4 R (MEM 5 95 3£ +2% Jif 4
MLIE+1% BET) 43 3FEBEN 1 mL AL 4 (multi-
plicityofinfection, MOI) 0.1, 0.01, 0.001. 0.0001
F10.000 01 A9 #5 45 F2 W, #EFPE] 6 FLHL)Z EPC
ML, F 15°C CO, HIER M MNIBEE L h 5%
EEAWEEN IR, LT 2 mLAH il 2
FRW, T 15 °CHPEESR, HANiEh 2L ik 80% L
Rt WeEkE R T80 °C vkAE X B A, LU
12 000 r/min &> 10 min (4 °C), B {5 K5 1
FRIHNV, 55 148 THNV AE Ry I8 g Wi D TR R 1
T AR, A& 25 10 AR 45 0 58 % 245 1K
H B AL AR 18 138 W 5326 5 PR A7 T7-80 °C 1K
R, TR AT R B A

s 2 MK B ] 84 A R W L MOI
0.01. 0.001. 0.000 1 F10.000 01 7£ EPC 4 Jitd /1%
OB ARAF R 55 240 28 SACHIEE 10 OB F I,
43 590 i B U0 B R X I (1) MOT #: T 6 fL
ARG SRR Y B2 EPC 4R, A3 il AE R Rh S 56 1.
2. 3. 4 F5 RIS, VRAF T80 °C VKA. #%
HEEL A SCHR ™ 0 I 2 6 WSO 14 95 B a2E 47 1% U
L, A THNVY A K2k

1.3 IHNV KEEENHE

4 BPL ¥ W H 20 L AE R5 W A6 BE 5, 7F THNV
FR RV 3 I AL By 3.5, 3.0 A1 2.5 mmol/L
) BPL W, A G IR 2] . ¥ A BPL
W REOBCE TR, T 24 °C (£7/). 100 r/min
ST A AAERIG 1, 6. 12, 24 F148 h 5 il AZL
W& BE R 20 mmol/L () A B3 2 &4+ A BPL,  LAUE
Lk KT o e LR KGR AR T80 °C UKF A H

R E K P72 22 3240 sponsored by China Society of Fisheries
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11 4] WRBEAE, 4. A& ULtk iE i o B YRFU I 52 B B ) 4 K S e 4 28R 1911

KT IR KBRS R
PO ZEFE R BE 10 155 #2780 T 6 FLHLJZ EPC 4,
T 15°CCO, 5 FMMWHE 1h, FESAH KGN
Rigedk, #Mm2 mL 408 e bR . L 7 d AR
F A5 I THNV B () 40 s A, 25 20 40 i s
A5 UL KIS S5 AN TT LA THNV 58 4 K3
FAMIREA, T8I E T80 °C vk 4f I &
25, T 4°C. 12000 r/min 2.0> 10 min, HX
LWEW, BaE LERETTEE 3R, AEL
3R B AN L A, U B A KO R R Tl
THNV 5842 K

A K IIE RE R Wl B T 6 4y
JSH, WA 20, H 144N LR E T e
JIE ) THNV KGR, 55 5 4 weie #h 22 i i
(PBS) Xf MR 20, % )2 MR & 1 9T 100 pL K 3% K 5k
PBS, #EZE21 d WM G ETIER . AL
THN I ACRE R A S A5 G PR 42 Pl 1 5 S 1 ik s
N o A5 UG BT 1 G R T s — D) IE R, 45
B PR SR O 3 OIS B TR L O R /N Y K
6 A N B EE G THNV [ K36 T2
14 HEREFNENHE

5 it B 0T S Bt AL A i 4 41, 5 1~3 A4 B4
S S 5. 10 1 20 pL IHN BPL K 3% B8 1
TE R g dl; 56 4 4UE ST PBS, A R I XF
WA, FESRPEREE 7. 14 K, WAy 41 Fxt i
204y B BE LA L 60 R ur i, & 20 BB 1 447,
A3 R 1 5 50 uL 100 TCIDs, ITHNV 4 220
2X21d, Git&dimig 21 d BT R, JitE
X AR (RPS, %), HEAR.

AR B 388 DR-AP 8= [1 (S e L AE T2 32 /%) R4
FET#)]x100%

1.5 IHN-BPL KGEEZHE & ERPREIEN

TES S IR B 6 B oe R & ¥ 680 2 fitt
FEUT Sy 2 20, F4H 340 BB, fs 4 I8 s v St
THN-BPL K{GREHT, Gl B fe i i defe
B E T 5 X HRZH I I 0 S 4R 1 PBS. FE R
REFG 3. 7. 15, 30d o BIN Sl P REPLEEEE 5 B
T 48 R A H S BRI ZH 4, RAF T80 °C VKAR
TR FRIESHT; ERIESG 30, 45
F1 60 d 43 5l I\ £ 41 b BE AL BRI 10 B2 0 B AT
KR, ME:ET 4°Cid R, 500 r/min 5.0
10 min, B VSRS, T IE PRy
BN E o

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

L & & RPS #9 M % ERPEST 7. 21,
45 F1 60 d, 43l D\ A7 932 25 1 xoF HE 4 Bt AL L 60 S
WCEE, R 20 1A FAT, BRIE RS 50 uL
100 TCIDso THNV JFU i 17 M0 5 SE 50 BV, % 220
£21d, Gt 21 d ERBET- 8, It
B RPS,

g e AR G M BRI AR A
N M AR I A T IE S 2 (B R G RE (1 ¢ 4~1 = 256)
J5, 5 100 TCIDs, H THNV SR LA 1 : 1 (R
Fo) B HE RS, BT 15 °C CO, B A I E
1h, AT o6 fLH)Z EPCAIME, T 15°C CO,
ERFRAEIEE 1 h 5 5 L&A T THNV /Y 28
B W, S BEAL 100 pl i 40 i 4k R e . K
AR R E T 15 °C fr i 45 9%, LML 74,
O SRGAE Be AR AR LB, LA 50% 240 s A8
{14) 1ML 75 o v s B8 R A A I3 ALY, #% Reed-
Muench [ #5117 S FABUR SN >,

ZFEARK B FagmE B4 K TRI-
zol 5 & W o B 3 ' I 40 20 RNA, ¥ B-
actin fE N Z KK, F)F One Step SYBR Prime
Script Plus RT-PCR izt 7] & 5 I 2% 1~ 41 2 RNA
IFN-Y . Mx-1% CD8., CDA4™ il IgMP" %3k 17
Ak, I 2704 T RA S A X 2R IR
PL PBS X i 40 119 Sk 5 R 20 21 RNA 1R B
Xif A

2 4

2.1 THNV S {E185E 75 E 7%

AL B ) & 44 T ¥ THNV 20k LA
ANTA A9 MOI 7E EPC 41 fifd i 224548, 5 4 i
53k 80% LA b B W K 8, DU H TCIDsg. %5
R, HMOI K O0.1 1, FEEEICRE G,
TCIDs, & ¥ T B, 1% 255 6 1R B JC AT o7 41 i
J75 . TCIDs, WA 0 (& 1-a); 1fii 24 MOI 7 0.01.
0.001. 0.000 1 F10.000 01 i}, 7E&AL 1t 72 p
Ja B B XA D i N B, (HLRE AR AR B 3
Z B TRE, FER THNV [ TCIDs, #K K
ﬂ‘:’ 107.42\ 107.42\ 107.505‘5[[ 107.40O %%%%, %/[u
MOI 2 0.1 #17i% Z2 AL AR, THNVIC I HF 22 78
EPC MM rh 473856 ; 2410 MOI & 0.01, 0.001,
0.000 1 1 0.000 01 # 17 i 2L f£ A B, THNV %
J& 35 R R M R RF 7E 8 R K OF L (H & MOIL K
0.000 1/, 45/ IHNV 3 ¥ & T H A MOl
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1912 b S 45 %
NPT S I SERTTPTRTRI LY
9 . =0.1-=001l - 0001 : :
gl =00001 --0.00001 : 77t :
N :
27 | DB 76t :
6 L Ly .
= —— :
Q‘h 4 L =1 :
) S 74t :
22 = :
= 27 73
1 L
oL . —— 7o b
1 2345678910 1 23456 7 8 910°
R o ;
passage number passage number :
(a) (b)
El1 A[E MOIKEYEKREE

(b) 4 (a) H MOI 43 579 0.01. 0.001. 0.0001. 0.00001 775 7 U5 35 V8 113 5 TR 1R

Fig. 1

Virus titers of IHNV inoculated with different MOIs

(b) is the enlarged plot of titers of IHNV that were inoculated with MOI of 0.01, 0.001, 0.000 1 and 0.00001 in (a)

H (1 1-b), ZE EAJ 1, MOI 0.1 f42Rh ik B A
A F T IHNV 78 EPC 40 g I (%) 74 1 3% 22 AL AR,
MOI0.000 1 f#% £z Fp ¢ B T 35 A A T IHNV 7E
EPC #fiJfd i i (A S i 2 A% AR

A B MK R R BT 1) A9 A R ¥ LA [F]
MOI # F' EPC 40 il J5 345 B 55 2. 28 5 & 56 10
R THNV 250 T 82 EPC 41, RS Sd M,
B R WO 1 WA T B U, T2l AR Kth
g, SRR E, 4 MOI N 0.01. 0.001 F10.000 1
B, THNV B R M S 3 d R TiRg, &
R G S 13 REXNHHK, 5
3~4 RGMEIGKIFIABIE(E , %6 3~5 K1Y TCIDs,
KA R 107+ 107 A1 10" (MOI1=0.01); 107,
107 F110™°(MOI=0.001); 107* 10 F110™**(MOI=
0.000 1), >4 MOI 24 0.000 01 s}, THNV Ji% & 75 #2
PG 5 d A BIRIEME, 55 3~5 K TCIDso fKIK K
10, 107 F11072 (E 2), Z&5HEH, LIMOI h
0.01. 0.001 £10.000 1 7 IHNV B}, S5 eI FH I
FF- 5 W T I AR, AR EERN S 3 d BT
KE 107 PAL, HiEG T IHNV BRI FR

LR RN RETH B L AR AR T e BRI
B R P R A R 2R, AR 5 A T i WOER B
) fre . o B T B e e o AR AR AR E Y R/
Pl H#——MOT 0.000 1 2 THNV 7£ EPC 4ififg I i%
SEARAR B e FP IR & . B THNV 7 EPC 4l g p
{1%) 5 A 184 B 7 58 SRy 5 Bl VAR S MOT 0.000 1, 15 °C
RigR3d,
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2.2 IHNV EREZENHE

FE24°C T, 430l FIFHAMRIE J 3.5, 3.0 F
2.5 mmol/L i BPL #& ¥ T #%& JK (100 t/min) K %
THNV 9% 359, 76 AS [ B 1] 55 FH 20 mmol/L #i /€
TR AN 2 11 30 o B &b B8 S B 95 2 K35 TR
THLZ EPC 4 A DAR 2 K 9 2 BB 1 (3R 1),
[i) S 8 Js 3 St T e o oy 4 fe 6 F HG 2 75 %o £ A
FEAETERIMER . fE24°CF, RAZKHRE 51N
3.5 A1 3.0 mmol/L f) BPL 1£ K i 24 F1 48 hJi5 7]
564 K0 THNV,, K5 HOE IR B s 21 d, s
WS E IR . AHHHEREH . KB
THN I RAEIR S AET- o LA KOG TR . K36 77
WNFELIRA TR, RAERBEULWEN
3.0 mmol/L [ BPL 7 24 °C F K% 24 h 145 THN
KA REHT -
23 RERRFENHE

4 DL A K 1 2% 44 i 45 19 THN-BPL K {2
W, AHILIERE 5. 10 Al 20 uL 45 5 & e AT
s, ARG 7. 14 d TR, RPS 45 0%
B, Ml 10 pL/R T, RPS 78451 s
BRI, MR R 76.67% F1 73.33%, H 5HA
2 /BB R e 4 ) 22 5 B 3 (P<0.05)(1%1 3). PRI,
T R 5 T X L 4 1 5 A S RE R R A 10 uL/

2.4 THN-BPL RGEEE RERPYERIEN

AR F oA B AR &
i £ 19 THN-BPL JCT5 #2129 e g T

R E K P72 22 3240 sponsored by China Society of Fisheries
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1139 PREEAR, S A% S P i A B IR SR I 95 1 1 1] 45 S S g8 AR 9 380 1913
ER RV 950 %510 48
the 2nd generation the 5th generation the 10th generation
9 r 9 r
| L — L
g 8 e 8
5 7t 5 7 L
2 6t 2 6t
Q Q E
S 5t = 5t
4 L L L L L 4 L L L L L
1 2 3 4 5 1 2 3 4 5
TR i it 1E)/d Fe R I E)/d
days post inoculation days post inoculation
(a) (b)
9 r 9 r
— L — L
g 8 e 8
5 7t 5 7L
2 6t 2 6t
Q Q
S 5t S 5|
4 L L L L L 4 L L L L L
1 2 3 4 5 1 2 3 4 5
PR JE I [)/d Hefi e i [f/d
days post inoculation days post inoculation
(© (d)
2 % MOI T IHNV & sk
Fig.2 Growth curve of IHNV at MOIs
(a) MOI=0.01, (b) MOI=0.001, (c) MOI=0.0001, (d) MOI=0.000 01
£ 1 RERGES M THNV B R 5E M R 5 wL/JE 10 pL/E 20 WL/
5 uL per fish 10 pL per fish 20 pL per fish
Tab.1 Inactivation effect of IHNV by different 100 -
inactivation conditions a
I i/ co 80F 7
BPLZ % /(mmol/L) inactivation time 5 E % %
BPL final concentration 1 6 12 24 48 ﬁ\ :c_é 60 L b
X g b b
2.5 A = @
Re 40t b
3.0 TS ol
E7D
35 U 20 -
A BRI T AR+ BRI SE AURRAE, 0 . .
R2MRIGTALT s . B3RS BRI AL A AR 7 14
Notes: +++. the cytopathic effect occurred in all 3 generations of blind N
ytop u & G I 1) /d

transmission; ++. only the first generation has no cytopathic effect
occurred in 3 generations of blind transmission; ---. no cytopathic effect
occurred in each of the 3 generations of blind transmission

5 (10 uL/BB), il fE )G 7. 21, 45F160d
PEATICRE, A3 AA 21 d 2RIET- R A RPS, ¥
BT AL AE S ) G 3 B TE) BE 1Y 21 d BRRBE T I IK
T, H2E 7% (P<0.05)(& 4-a); BEW
2 B AR G R P N JS 7 d 2 60 d ARIK A
91.37%. 84.28%. 84.15% Fil 47.50%, % 60 K i

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

days post-vaccination
3 REEEHENEARNEN RERIFE
AR 5 B RN AL ) 774 2 5 .55 (P<0.05); R IR
Fig. 3 Relative percent survival of O. mykiss immun-
ized with inactivated vaccine

Different letters indicate difference betweet different groups (P<0.05),

the same below

FHXS S e PR3 R e ik, 5 HAB I ] 58 22 3 0 3
(P<0.05)(4] 4-b),
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1914 KopE o R 45 4

Y e

vaccination group

stk

‘.? 100 EE A =
X =
=g 80
-
L1560 f
IS a
= & 40}
%E 5| 2 2
5 il Hn
0 1 1 1
7 21 4 60
G JE I l/d
days post-vaccination
(a)

Xof HEZH
control group
. 100 + & a a
2 = T T
J@i— i 80 1 €L
ZE 60 b
o 40 =
gt VF
0 1 1 1 1
7 21 45 60
G I [A)/d
days post-vaccination
(b)

B4 TS ATEE R T T R A AR R R R

w22 SR B (P<0.01); R [H

Fig. 4 Cumulative mortality and relative percent survival of O. mykiss immunized with inactivated vaccine

**_highly significant difference compared with the control (P<0.01); the same below

¥R AR AN AT FHRIESE 30, 45
60d, FE#KCRIM, 435100 % 25 4 10 F2 b 6 i
T THNV PRI (36 2), 3 h TR sk
Mk R 62.25, 43.40 F11 29.78., Hu % 41 h Al bt
PR 35 55 ) HE A 1) 22 54 B 3 (P<0.01), Hys
A IR AR 30 K2 60 K& FRFHH,
HL A I 8] 25 S0 2 (P<0.01)(& 5),

# 2 IHN BPL RJE&E & % & 88 /5 89 B I in
Tab.2 Neutralizing antibody titer of O. mykiss
immunized with IHN BPL inactivated vaccine

G SRR ETINE A iy
e a)/d neutralizing antibody titer
immune G I 41 (n=10)

time immune group

X & 2H (n=10)

control group

30 41.00, 117.41, 44.92, 50.81, 62.75, 4,2,2,2,2,
39.61, 102.81, 36.00, 44.44, 132.75 2,8,4,4,8

45 38.03, 31.98, 39.46, 47.05, 32.00, 4,2,2,4,4,
109.54, 32.00, 40.29, 31.65, 32.00 4,4,2,2,2

60 29.62,36.54,26.03, 31.03, 31.18, 4,2,4,4,2,
55.08, 26.08, 20.00, 36.10, 6.10 2,4,4,2,2

S JE AR X B T 69 AT TERIER 3. 7.
15 1 21 d 43 51 I g T 65 Sk B RN A o Mox-1F0
IFN-y fH X} K35 &, JF7E R BEJ5 15 1 30 d )
SE IgM. CD4 1 CD8 Xt F ik . LA PBS I 4
BT 688 2 Sy B X R 7 G i 2 A Y, M-
LAESS 3. 7. 15, 30 KA ¥ 3 1 (P<0.05),
%7 KT RBMEEG R %), IFN-y £55 7 KA}
Wi EM (P<0.01), HEKEHmE; B
2% Sk B I A, Mx-1 Il IFN=y Y976 S0 58 5 o 7
KW E L, A RS B AR K 0y 5 A%
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irlgil
120 W Jaccination group
100 L a pagicei:h

control group

5

'§ 80 o
&3 >
= 8 C
Ba 0T
EE 20
3

=

3

(o]

=]

10 +
, I {Ea IEa
30 45 60

Yo% fa It IA]/d

days post-vaccination

&5 mFEPFMTELN

Fig. 5 Neutralizing antibody titers of serum

F10 £5 (& 6), B BPL K% 5 1 78 S B ) 26 3
KEF,  BIAT 35 5 A0 A 7™ A R R 5 M Ao 8 N2
16 Y0 P8 J5 55 15 FLER 30 K o @ g i b, CD4
CDS8 Fl IgM ¥4 5. 3% |- (P<0.05), 3% 3 Ff 3L [H [f]
ERARBE; fELE, CD4 Rl IgM 43 i FE 5 15
K LIH (P<0.05) (B 7). ¢ LFRM, & H
PEUT 6 )5 Al CD4. CD8 I IgM 33k F R, %
RV = Az G 328 17 285 BN o

3 g

3.1 IHNV EEFRIEERAIEEF

H 3 E T 1985 4F 1 K 40 & 4545 THNV B b
DSk, EAMKREIHNV A FE4SM, T8k

R E K P72 22 3240 sponsored by China Society of Fisheries
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WRBEAE, 4. A& ULtk iE i o B YRFU I 52 B B ) 4 K S e 4 28R

1915

o) 5r *a;k
5 — M
= 4 + spleen
g o kH
H % 31 ™ head kldney
® B .
By 2r2 . I ﬂ ﬂ
E D.I
Z 1t I
1
20
3 7
%FEN@M
days post-vaccination

(@)

—_
[\
1

5 10 o
= i spleen
Be gl -
) % b headkldney
H% a 6 k%
T X
25 4
_‘%.g s lLe c ¢ £
TRl I
8 0 _Iﬁ.ni 1 I_}Iu !
3 7 15 30

ot e i Ta)/d

days post-vaccination

(b)

B 6 Mx-1(a) 1 IFN-y (b) 7ZERT 88 2 fE FN L B P X RILE

*FROR G X AL 2 R B (P<0.05); T

Fig. 6 Relative expression level of Mx-1 (a) and IFN-y (b) genes in spleen and head kidney of O. mykiss
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3.2 IHNV {ksMEE S 20

T 15 280 1Y) 98 B R I B T 58 2 O B
FEMVAR B B A . THNV i 30 B iy 2 vk &
BEHLHR T AN [ 4 15 3 Ak A [R] A S0 38 5 7 %8
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Preparation and immune protective efficacy analysis of an inactivated vaccine
against infectious hematopoietic necrosis (IHN)

CHEN Guihua ?, XU Liming', ZHAO Jingzhuang', REN Guangming ',
SHAO Yizhi', LU Tongyan "
(1. Key Laboratory of Aquatic Animal Diseases and Immune Technology of Heilongjiang Province,
Heilongjiang River Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Harbin 150070, China;
2. National Demonstration Centre for Experimental Fisheries Science Education,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: Infectious hematopoietic necrosis disease (IHN) is an acute infectious viral disease that can cause sud-
den death of salmon. Vaccine immunization is the most effective way to prevent and control the disease. At
present, there is no commercial vaccine to prevent the disease in China. The objective of the present study was to
prepare an inactivated vaccine against IHN and evaluate its protective immunity in Oncorhynchus mykiss. In this
study, infectious hematopoietic necrosis viruses (IHNV) were successively cultured on Epithelioma papulosum
cyprinid (EPC) cells with different multiplicity of infection (MOI). The optimal proliferation pattern of IHNV on
EPC cells was determined by measuring the titer of IHNV in each passage combined with the virus harvest time.
IHNV was inactivated by B-propanolactone (BPL) at different final concentrations at 24 °C, and the inactivity was
then verified in vitro and in vivo to determine the optimal inactivation condition. Inactivated IHNV prepared with
the optimal inactivation protocol was intraperitoneally injected into O. mykiss [(10£2) g)] with different doses, and
the protective effect of the inactivated vaccine was analyzed by detecting relative percent survival (RPS) after chal-
lenge, expression levels of immune-related factors and serum neutralizing antibody titers at different time post vac-
cination. It was shown that different proliferation patterns had some effects on the proliferation of IHNV on EPC.
We chose MOI of 0.0001 as the best inoculation dose on EPC cells, and the virus was harvested on the 3rd day
post inoculation at 15 °C. The in vivo and in vitro safety tests showed that the best inactivation condition was to
inactivate IHNV at 24 °C for 24 h with the final concentration of 3.0 mmol/L BPL. 10 pL per fish was chosen as
the optimal immunization dose, and more O. mykiss were immunized. The RPS was 91.37%, 84.28%, 84.15% and
47.5% at 7, 21, 45 and 60 d post immunization (d.p.i), respectively, and significant difference was observed on
RPS between 60 d.p.i and other time points. Compared with the negative group, the expression levels of Mx-1 and
IFN-y were significantly up-regulated in spleen and head-kidney at 7, 15 and 30 d.p.i, and reached the maximum at
7 d.p.i (5 folds). The expressions of CD4 and IgM genes were significantly up-regulated in spleen and head-kid-
ney at 15 d.p.i. In the detection of neutralizing antibody titer, the average neutralizing antibody titer in O. mykiss
serum was 67.25, 43.40 and 29.78 at 30, 45 and 60 d.p.i respectively, with a decreasing trend and significant dif-
ferences among different groups. The results indicated that the IHN-BPL inactivated vaccine developed in this
study could induce specific and non-specific immune response in O. mykiss, and could provide significant immun-
oprotection, which will provide references for the development of inactivated vaccines against IHN.

Key words: Oncorhynchus mykiss; infectious hematopoietic necrosis (IHN); Epithelioma papulosum cyprinid
(EPC); inactivated vaccine; B-propiolactone (BPL)
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