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Tt 7 (Interferon, TFND 2L A4 4H i 28 9355 45 15 T 1 7= 28 19— P a5 22 1) 48 M )y d 11 1
T BAPUREE DU IR G T ST RE 2 DR A A R A T ANE BRI, (A H
A0S IEN () 8 98 32 2 Wi N R A s S5 g HEsh v, i i) TAE b TP B, 60
ALK, EAN EGIRIE T S k% (Pimepha les promelas) 851 7F 6725 €0 35 4 IEN [(HFFE
[ Gravell 1 Malsberger 1965, Oie 1 Loh 1971, De-Kinkelin #1 Dorson 1973, Graham #! Secombes
1990, Rogel-Gaillard 1 Chilmonczyk 1993, Tamai % 1993] . [E P th % 75 £ P R4 A b I 2
IFN K[ L B ZEIERK 1901] , (HAR WA S HF S0 FiiaE. I Gk, VF F 70 RO 5 i
5 IFN 1Rl b, IR 7 Hl A 26 A5 B B9, AR SCHGE I IE 4551
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JE, 1K 1350 +75. 5g, I E BN 7K P20 70T, SES6RT B KA thF 25 Ol 3% 2 J8, i E fg Rk
JEAE .
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EAn Wi ZH 2340 ik ZC7901 ARG 401 2 CP80 51 H WL 44 /K K ™ 52 FT; N =F 4
Pk WISH 5| B 3% [# B 228K 27 Taylor S % 38 IR AT 4E 40 5 CEF oL 48 4 B

E X H AR5 & P B I H R SRR 2 1k S R —— T R AT 70, 39400100 5 FIHTT A B S8R5 & % i) I H
LA T30 28 10 5 0% R 5 T g B LX) 48 295 S I BT VA 190D, 397300 5,
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FERFSE TR A0 = AR O B AR 4 i R HeK94 RS20 % adt vy, DA b 40 P dae o v &
10 %6 a4 1133 1) TC199 5% RPMI1640 £ 757k 3555 .
1.3 Wi

it % 95 2% (GCHV) « M /)y RNA 95 28 (GCPV) A=A WL J& 955 7 78 (HcPV) HIfE &
SIS 43 s SR VEME D R EE (VSV )5 H 38 [E B b 22 AR K 2 Taylor SEI6 55 X94% Je S S8 %
JpiEg ABV) « 557 70 [ 29 3 (MDHV) AL Je Pk i 2955 99 2 (IBDV) HH i V1 4 Mk K2 4
SR SR PR, L% 75 4 I AE ZC7901. CP) . HeK94. WISH F1 CEF 2 41 g | 38 5 A& 4K, 4%
Reed —Muench 2=l %€ & TCIDs.
1.4 EHATIERNS S SEEN € 77k

SEOG 28 7 N VE SR R AR S WOE 1 4R AR TEN Ja, MR ShliCR I, #1) 4% 7S, 4
pH2 4b3 24h TR, 49 BT TEN KR S, IEN 3% PR FH 2 B0 M5 2830 ) vE I 5g [ 1 =4t
1985 , BI:¥ ZC7901 M 70 T 96 FLIR, fr A K B2 )5 R B 2R N 2 15 56 B RS 1K) T4
ZREM 0. 1mL, 555 B BERERh 3 7L, 27 CYER] 12h J5 FH PBS Jeid KL & 1 100TCIDsoJ5 F524 5.
Fpip 0T EFL CPE 52 42 )5, W Z2 -4 7L 1% CPE $MHIME A AR 300k 50 %0 T3 2% 15t v s TR
YER—ATHE i1 B0, F LogeCPEIL; /0. ImL 7.
1.5 AFEIABEIE T 5 6 IFN & 1 3h 250 &

B Sz 10 7y = 4, B 20 B, 0 wliA 95 25 °Cl1s 'Cf 8 CHkiR h, FETEST 2X
10" TCIDs & GCHV JGHI 55 1.3.6.9 F1 12 K, W5 IEN 1R 204 284k,
1.6 AN[EFPSEAIR B A A6 B A IFN /35 A E

W5 Se s £ 4 AL AL 49 4112 B 4 RIS 22X 10 TCIDso 71 & [f) VSV IBV . MDHV .
IBDV.HcPV.GCPV #1 GCHV, 25 C/Kill Ni S 3 K5l & & k% 201 IEN 3.
1.7  JREFEX B A IPN 3542 1520

W 2 0y AN A, BR4L 15 R, 2 BITE 5 104107, 10%. 107, 10° A1 10°TCIDs, 71 & (1)
GCHV, 25 OKi& T %S 3 K5 Ml &7 B4 1 TN 35 1.
1.8 T LM IFN 7545 1052

I — 1% R =8 S B0 % 12 ), 43 I Gk 2X 10" TCIDso 7 & 19 GCHY, 25 ‘G 3 3 K
Ja 58 IRN vk, B Ress Ml 2K IAN 4R R
1.9 RS FERGUKT IFN 3545 B 5200

B — WSS 4y =20, —H IEH A, AW S REEE —MNHAMEA A, RG] 2X
10" TCIDs) 771l & GCHV, 25 Cif 5 3 K5 Ml E 52 341 9 TRN 3 1.
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110 JiagiE TE X B IEN AL A2

W A 10" TCID s/ 0. ImL ] GCHV 43 B 56 ‘CK I 2.4.6.8 F1 10 /NS, 4R J5vE 5 — i
Seidy fa, /4110 2, 25 G 5 3 K Sl a8 A0 LA &% Szt HL i) IEN 151k

1.11 IFN JiyF g4 % st TEN i85 4 1) i sh1F F

U4 S2B £1 43 R 15 2H, BE2H 6 &, 4 W TRES A 1,104 107, 10° F1 10" A7 iR £a
IFN JEVE A 1.2 F1 3d J&, &2 2 10" TCIDso GCHV, 25 Ci S 3 K J5 I & 340 7 IFN 3% 125
1k,
1.12  JFRE TS S0 B IFN 3528 152

W WSz f0 4y =2, A8 R, 405 10 TCIDso A& (197K 3% GCHV 7 25 CHliB S 1.2
1 3d, 485 FUK e 10 TCIDs0 GCHV 5 %, 3 K J5 W52 F45 BT TN 5% M5 .
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2 LR 2] i
g sl —a— 25T
2.1 ARFEPRERIE R N 4R gﬁiﬁj:iE:::::::
A 8,
N . y E 01 3 6 9 1z
SIS S5 R LR, R G B e HESHE /X

SIFN )& =FKIR R 4 10 IFN i5 M 2
TABL 50 2572 Ak B, B 24 /NI PN, fa 4R R K1 KRR R PN AR h 25 i 2k

B O TEN fR AP35 1 26 3 RGPk 2 Fig- 1 Kinetics of production of
rUE, 3 KR VEIZ IR [ IR 4ERF 12 R ULE. grass carp IFN at different temperatures

{H =K R TN () 545 7= 5 B I BE Y T = T3 w5, 25 "C/KIR N 15 45 1 TP 33 2 1 4
w1 15 ORI 8 °C, 3% BIRLRE A& 5% WA RE 1 TRN 4 i S22 A3 (& D).

2.2 AN[FRDSEIRE RS AL B IEN A% 2R A

W FT 45 SR R, -EAhANIR] R B35 AR 7005 R A A 5 3 A8 il IFN (GE 1), W W TFN (1)
B ot B AN [R5 5542 G f5 B — Pt o (10 B0 S R, A RNA i B 1) 75 A2 e 182
DNA i 58 M 7E RNA 7§ 811, B4 dsRNA K41 1) GCHV A1IBDV Hif5 4258 /7 E 58 RNA
Y5375 oy ELA IS L ELE K VSV .IBV Al HePV 17 A= fE F10) S EL TG ZE1E 454 () GCPV 5.
F 1 [ R A R0 B A TR () A 4 P

Tab.1 Effects of different viral inducers on grass carp interferon induction

PR AGH MR BRRER TR PDREAAN MR RRER THREWE
MDHV &DNA + 8. 4240. 49 GCPV ssRNA - 9.13£0.17
IBV sSRNA + 10. 10£0.29 VsV ssRNA + 10. 30+0.41
HcPV sSRNA + 10. 46£0. 54 IBDV dsRNA - 10. 81+0. 26
GCHV d&RNA — 11.290.19

* X4SD
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P = x| Bt B o =y

2.3 ﬁﬂﬁ”iXtE@ IFN IEEEE/]E!}DE Tab.2 Influence of virus dosage on

Sy o L IOGTC]DSO/ R 2 vE S the induction of grass carp interferon
EAEF B A (2O W BT T BRI F ik
Iz MR LUT, B TRN (154 VR IR 10 5.1500. 20 Fyo3Ch 55)= 2. 5 901.80
TR TR TN TR 5. F e 2% W, 9 3557 10* §~10fg. 14 P<0.01

e . . . 10 9.0740. 41
R B IEN (15 2 A PR L 3 B (R O
2). 10° 11. 23£0. 33

10° fish dead

2.4 HR AN RS FRARDUNS B4 IEN 3528 [R50

I3 AR A B BORNAS [ IR DU i b 4T 5 3 AR AR W], — e, A =l FL
(] ) TEN 5 A0 PR ST 8 22 5, TR R SR 2 S UL AR 2L TAD ) oy B AR 2 22 . U B it
IEN {375 AR AN 3240 IR i, T 32 #0AA FRIR DU 520 (R 3).

R3 MM ARG TR AT PR F LN R

Tab.3 Influence of grass carp ages and nutrient condition on the induction of interferon

ST i BRI
= % B =i " % B /] i)
FIREHE 11.2140.20  11.2740.39  11.1940. 41 11.2540.32  10.404+0.55  9.85+0.21
R Fo.05(2, 3§>):0 .3(j§Q> 0.16 Fo.00(2, 3&:0%:;« 2. 52
# 4 GCHV i X B IFN 528 52
== == 0T S Mo HEY
2.5 ﬁﬁﬁfﬁ I\TXTE@ IFN I}}ﬁiﬁ/]}}!}u@ Tab.4 Influence of GCHV activity on the
Sy 4 B2 1, GCHV 4 56 QCDZ/&Z:EJH‘T induction of grass carp interferon
1) JEE PR R B, H % K SRR Rt P My e Pk
IFN W4T & m GR 4. W ANE Kig 0 1040 11 18+0. 11 Fyo5(5 66)=2.25> 0. 418
TR (K5 A8 155 2561 TFN [ Al 2107 116k P>0.05
4 1004 11.17+0. 20
. - . 6 1002 11.13+0.21
2.6 TFN WUEHSXS B IRN B ARk 0 1108L0.16

Zh1EH

5 45 RN FAIIN X HE S0 A K
FA7 #EEh (priming) W 57T, F 10°U [ TN FiyE 5 5540 2 K 5 PRI L% 5, B ATH2 = IFN 1)
VA VETE, JEH TN (X ke 200 FH B A6 R 5T 755 (03 i 35, 6 20 B e 200 B [a] DU 71
(o388 I AR, SICae Hh o 25 R B R AT RS RIVE S 1 IFN 1 78 FL 3 o AR S, AT 3
SEOG R, DRI e ) (10U VRS 43R AT IEN A JRE 52 . 45 S R R T BB A IRN AR 979
PE, Ui B AT DLHE R TEN AR T4t 78

10 0 11.07=£0.18
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5 TFN T 40 S48 IFN 5 42 1k B4
Tab.S Priming effect of IFN pre-inoculation on the induction of grass carp IFN

AW i TR 5T 25 (DIEN i
1 2 3

0 11. 2540. (2

1 — 11.20+0. 10 11. 26+0. 08 11.20+0.31
10 — 11.21+0.31 11. 30+0. 29 11. 28+0.30
102 — 11.2440. 23 11.4240.317 11.49+0. 2"
10° — 1. 5640.31 " 11.96+0. 217 11.2+0.23"
10* — 12.064+0.20 ° 12.0240.29" 1. %+0.18 "

*t B 6, P 0. 01, 5 X R4 L
6 HBTE SN E A IFN 754 K52 m

2.7 ﬁ% ?ﬁﬁ% %“Xﬂ‘ E @ IEN i)ﬂ% EEEI/‘] ?ﬁ Tab. 6 Effect of virus pre inducing on
D@ the induction of grass carp interferon
A IFN i 5 t K6
SEBG 4 L R, B 22 10" TCIDs GCHV o B 4L 11. 210. 14
Wik 5 3 KJ5. YR [F575) =10 GCHV fi= g1 K 11. 15%0. 12 P> 0.05
%S 2 K 11. 2440. 27 P> 0.05

A TRN 3% M 5 7 81 2< 10'TCIDsGCHV )
Ko HERH BUse, A7 2 S 35 22 S 1 BH e 25 005
SIE ) )R], BEAE FEEL M IRN fS AR (R
6).

3 g

WEFeal BRI, 038 IRN (VP2 PR RS e S8 0 HES W A — 230, A0 XUBE RNA T8
AR DA RIS A7) B v BT BRI ARSI IEN (R385 A2 L B vs X IEN B 24208 B2
SN TN 6 F2E AR B FHA%E, S RN (0 SR 208 5 AR A 345 AN [FIA) b (8] 47 £ 3L TR
(FIRLE Sidney 1981, 52 4 1990] . HAR IS TFN 1 A= KAt A L ARE R P, G S50 8 1) s
TER, 15 2 RAR 255 MES WX — 4RI MO G, VA 503E B, £ 2850 Gy [ v
SR S5l P VIRE i, AR REF i 1 S8 (K SR KF H AT HALEL S TgM IR & BN T REL4H
Hks (55 SZ RN A O-[ LLE MRAF 1991] . Ffi TEN AR 75 26 45 SRR W, G e 00 /i) 4228 TRN
I8 A YEUMIRIR T IEN S A4 i th 2 S8 2R G /TR R R —.

M ISR RS HE B, FLRr e VRSB LA AN 5235, ARG VESRRE A 2. T
IFN A2 — 7 i 8 AR 4 57 G e DR, " 9 6 AR T RE A1 JAoxt i SRR P8 B 58 S B AN A2
kb 78, ARSI DU G B T R B AR AL DR, R AR TEN 5 AR 2 SR A
7T X MITEE LT A RARI 128 TN HAT#E e X

MiFESF 3 K 11. 940. 14 P<0.01
* b5t HR ZH L

Wil B R B SIS o AR, BRPLSe. B REER T UL IR S, B0,
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STUDIES ON THE CONDITIONS FOR INDUCING OF
INTERFERON FROM CTENOPHARYNGODON IDELLUS

SHAO lJian-Zhong, XIANG Li-Xin, LI Ya-Nan
( College o Life Sciences Zhgiang University, 310012 )

ABSTRACT In the present paper, the conditions for the induction of interferon from grass carp,
Ctenopharyngodon idellus were described. The results showed that the interferon of grass carp could be
induced rapidly following experimental infection with the viruses. After the virus being inoculated for
24 howrs, the interferon activity in serum sample exhibited obviously. Maximum yields of serum
interferon were observed after the virus being inoculated for 3 days. The production of grass carp
interferon was influenced by the environmental temperature, different viral inducers, virus dosages as
well as the nutrient conditions of the fish. The induction of grass carp interferon was shown to be
temperature-dependant. Titers of interferon induced at 25 C was higher than that at 15°C and 8 C.
Among seven viral inducers, the interferon inducing ability of six RNA viruses was higher than that of
DNA virws. And the GCHV which was of the genome of dsRNA possessed the highest interferon-
inducing ability. High virus dosages and good nutrient conditions for the fish were advantageous to the
production of interferon. The production of grass carp interferon could also be enhanced by priming the
fish with interferon or pre-inducing the fish with inactivated GCHV for appropriate time. However, the
influence of virus infectious activity and the ages of fish on the induction of interferon had not been
observed.

KEYWORDS Clenopharyngodon idellus, Interferon,, Condition for inducting



