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1.2
7C7901 CP80 CIK
, WISH T aylor R PK15
CEK )
HcK94 ( , 1991) 10% (FCS)
TG 199 RPME1640
1.3
(GCHYV) RNA ( GCPV) (HcPV)
(VSV) (IBV) (MD-
HV) ; (SVDV) (FMDV)
ZC7901 CP80 HcK94 WISH PK15 CEK
,  ReedMuench ( , 1997) T CIDsg
1.4
Hardie (1994) ,
, Hank’s 1—2h, )
51% Percoll , 47C400¢g 40min, Percoll
, 2%FCS 1% / (P/S) 0.2%
I-15 . . 1207 51% Percoll
3 10% FCS 1% P/S  0.2%
I-15 , 5x 10%ind/ ml
1.5 IFN-Y
75Hg/ ml (PHA-P, Sigma ) 20ng/
ml ( Phorbol 12-Myristate 13-Acetate, PMA, Sigma ), 27C 6h
10mmol/ L (PBS, pH= 7.2) 5 ., 1%
FCS 1%P/S 115 , 48h ,10x 10%g 1h, ,
TG 199 , PHA
1.6 IEN-Y
( , 1985) 96 ,
, 2 IFN-¥ 0. 1ml, 3 ,271C
12h PBS , 100T CIDsq , (CPE)
, CPE 50%
, log2CPEIs0/0. 1ml
1.7 IFN-Y
1.7.1 IFN-Y ( 1998)
IFN-Y 56C pH= 2 0. 1% SDS DNase I RNaseA
NalO4
1.7.2 DNA IFN-Y IFN-Y , 107
g/ ml D(ActD) 6-8h, IFN-Y, ActD
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, IFN-Y
1.7.3 IFN-Y (1998)
IFN- ¥ - \
1.7. 4 IFN IFN-v IFN-v
IFN-a/ B ( , 1: 250), 37°C lh
IFN-Y , IFN-a/ B
1.8 TAN-Y
1.8.1 PHA (5% 107) , 012525
50 75 100HMg/ml PHA  20ng/mIPMA,27 C 6h IFN
1.8.2 PHA 75Ug/ mIPHA,
27°C 369 12  24h, IFN
1.8.3 PMA 75Ug/ m1 PHA 0510 15 20 25
30ng/ml  PMA,27C 6h IFN s
1.8.4 1-2 75Hg/ ml PHA 0 50 100 200 500
1000 1500U/ ml ~2(thll-2, Sigma ), 27°C 6h
, IFN ,
2
2.1 PHA IFN-Y
PHA 10 ZC7901  CP80 GCHV
GCPV  CPE ,
, 7.33£0. 24 PHA
, IFN PHA IFN (1
1 PHA IFN-Y

Tab.1 Assay of [FN-Y activity from leucocytes of grass carp induced by PHA

1

2

PHA
GCHV 7.C7901 7.68%0. 12 0
GCHV CP80 7.54%0. 21 0
GCPV 77901 7.89%0. 16 0
GCPV CP80 7.33%0.24 0
1) 100 TCIDs GCHV (TCIDg= 10°>%0. Iml)  GCPV( TCIDso= 10°-%/0. 1ml) ;2) logoC PEILso/
0.1ml, n= 10
2.2 IEN-Y
2.2.1 IFN-Y , IFN-Y  10x 10%g
2h , PBS4T 12h R 0. 1% SDS ,
,  DNase RNase, NalOg4

9
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IFN
IFN-Y (Sidney, 1981; , 1990), 2
2 IRN-Y
Tab.2 Influence of some physi-chemical factors on the activity of IFN-Y of grass carp
]
1 2 3 4 5 xX*sp ]
7.54 7.46 7.61 7.50 7.72  7.57%0.10
10x 104g4°C2h 7.62 7.68 7.52 7.52 7.44  7.56%0.09 P> 0.05
Dialyze4 C12h 7.68 7.72 7.74 7.56 7.52  7.64%0.10 P> 0.05
56°C2h 2.88 3. 14 3.12 2.96 2,79  2.98%0.15 P< 0.0l
pH= 2.04C24h 2.12 2.33 2.19 2.25 2,22 2.22%40.08 P< 0.0l
0.1% SDS 25C1h 3.16 3.28 2.97 2.99 3.21  3.12%0.14 P< 0.0l
Chloroform 25°C1h 7.48 7.53 7.60 7.49 7.55  1.53%0.05 P> 0.05
Trypsin 37°C2h 0 0 0 0 0 0
DNase 37°C2h 7.66 7. 60 7.51 7.50 7.64  7.58%0.07 P> 0.05
RNase 37°C2h 7.59 7. 66 7.82 7.52 7.60 7.64%0.11 P> 0.05
&G lucosidase 37°C2h 5.10 4.89 5.22 4.98 5.02  5.04%0.12 P< 0.0l
B-Glucosidase 37°C2h 4.82 5.23 5.06 5.31 4.92  5.07%0.21 P< 0.01
Nal0,4C24h 5.92 6. 06 6.11 5.49 5,12 5.74%0.42 P<0.01
AKP 37°C2h 7.42 7.51 7.58 7.37 7.60  7.50%£0.09 P> 0.05
ACP 37°C2h 7.62 7.54 7. 66 7.50 7.57  7.58%0.06 P> 0.05
1) log,CPEIy/ 0. 1ml; 2)
2.2.2 DNA IFN-Y ActD R
DNA DNA RNA , (10°g/ml)  ActD
> CPE ,
ActD 6 —8h, IFN-v, R
IFN-Y RNA ,
2.2.3 IFN-Y IFN-Y
, 3
> >
)
(3
2.2.4 IFN IFN-Y , IFN-Y
IFN-a/ B s (P> 0.05),
IFN-a/ B (P<0.01), PHA IFN-Y ITFN-
o/ B ( 9
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3 IFN-Y
Tab.3 Assay of antiviral activity of IFN-Y in different cell lines
1) 2 1) 2
GCHV 7C7901 7.62%0.24 VSV W ISH 0
GCHV CP80 7.6610.20 SVDV PK15 0
GCHV CIK 7.58+0.18 FMDV PK15 0
GCPV 7C7901 7.71£0.26 IBV CEK 0
GCPV CP80 7.6310.12 MDHV CEK 0
GCPV CIK 7.49%£0.30 HcPV HcK 94 0

1) 100TCIDy, GCHV( TCIDs= 10%%0. Iml) GCPV (TCIDg= 10°>%0. Iml) VSV(TCIDsy= 10%%/0. Iml)
SVDV(T CIDs= 1074/ 0. Iml) FMDV (T CIDso= 107%/0. 1ml) IBV(TCIDsy= 10°%/0. 1ml) MDHV(T CIDs,= 10"/

0.1ml)  HcPV(TCIDsp= 10%8/0. 1ml) ;2) log,CPEI5/ 0. Iml, n= 5
4 PHA IFN-Y IFN-a /B
Tab.4 Antigenic characteristic analysis betw een IFN-Y induced by PHA and IFN-a/B induced by virus
IFN h
IFN ' 2)
IFN-Y PHA 7.6210. 31 7.57%0.22 P> 0.05
IFN-a/B GCHV 11.247%0.46 0.61%£0.58 P< 0.01
1) log2CPElIs/ 0. Iml, n= 5;2)
2.3 IFN-Y
2.3.1 PHA , 100Hg/ ml  PHA ,
, IFN-Y , ,
PHA , IFN-v , ( 100Kg/ m1)
PHA IFN-Y ( 1la)
2.3.2 PHA , PHA IFN-Y
, 6h 9h 12h IFN-v , (P> 0.05), 3h
IFN-Y , 24h , ,
(1)
~ 07 7 45 —~
Bor e 666 5 T . 732 139 747
2 [ =
m ol B6l
# o a |
= i |
E o] . E 00 . .
0.0 12.5 250 500 3590 .8 g 12
PHA ¥ /(pg-ml™) PHA ST
1 PHA (a) (b) IFN-v

Fig. 1 Influence of PHA concentration (a) and inducing time (b) on theinduction of grass carp IFN-¥
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2.3.3 PMA ,  5—20ng/ml , PMA
, PMA 25ng/ ml R s
_PMA  PHA TFN-Y PMA
(0.01< P< 0.05, P<0.01), PMA  PHA IFN-Y
, PMA ( 2a)
2.3.4 12 , 172 1500U/ml
50 —1000U / ml ,1I=2  PHA IFN-Y , 1I=2
IFN II-2 , -2 (
2b)
= 9 9
E ok z
; a i e ; h ik
& * 5 s & *ok
& i ) *
9 . : )
E 3t | - § 3
i ! X i
E N i E 0 s e o
5 10 13 20 0 50 100 200 500 1000
PMA ¥ A /(ng-ml™) L2 % EEAU ™)
2 PMA(a) II-2(b) IFN-v
Fig.2 Inflience of different PMA(a) and II=2(b) concentrations on the nduction of grass carp IFN-¥
(Ong/ ml) ,"0.01< P< 0.05,"" P< 0.01
3
PHA ,
) , RNA
(Sidney, 1981; , 1990)
aBbvyo ,
v PHA , , -2
: 56°C pH=2  0.19%SDS ,
(Sidney, 1981) PHA

2

a/B
, 1993 1998)
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IN VITRO INDUCTION OF INTERFERON-GAMMA FROM
CTENOPHAR YNGODON IDELLUSS LEUCOCYTES BY
PHYTOAGGLUTININ

SHAO Jiar Zhong, XIANG L+Xin
( College of Life Science, Zhgiang University, H angzhou, 310012)

Abstract An antiviral factor was detected in grass carp ( Ctenop haryngodon idellus) lencocyte culture super-
natant following induction with phytoagglutinin during October, 1997 to March, 1999 in Hangzhou City, Zhe
jiang Province, China. Biochemical study showed that the factor could not be dialyzed and sedimented at 10 x 10*
g, exhibited stability to treatment of DNase, RNase and lipid solvent, but was sensitive to trypsin, glucosidase
and NalO4. According to the above characteristics it should be a gly coprotein. Its inhibitory effect on virus repl-
cationwas dependent on the process of cellular RNA and protein syntheses. It could inhibit different kinds of
virus in the cells of grass carp, but failed to do so in human, mammalian, avian andshellfsh cells. The result -
dicated the antiviral factor w as spedific to fish cells and viruses. Its bblogical characteristics w ere consistent w ith
those of high vertebrate interferon. Furthermore, it was induced from the leucocytes by phytoagglutinin, senst
tive to heat (56C), pH= 2 and 0. 1% SDS. Iis antigenic characterstic was different form that of interferon-a/

B induced by the virus, and its production could be promoted significantly by the phorbol ester and interleukin-2.

T hese characteristics of the antiviral factor accorded with those of interferon- gamma. T he results revealed that the
antiviral factor was an interferor gamma and there were different types of interferon in fish.

Key words Phytoagglutinin, Leucocytes of grass carp, Interferor-gamma, Induction in vitro



