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In vivo induction of interferon-Y like activity from
Ctenop haryngodon idellus by phytoagglutinin

SHAO Jiawzhong, XIANG L+xin, YAN Chun-lan
( College o Lie Science, Zhgiang University, Hanghou 310012, China)

Abstract: An interferon factor was detected in grass carp ( Ctengpharyngodon idellus) serum, induced in vivo with
phytoagglutinin by cell pathological effect inhibition technique. Study on its biochemical and biological
characteristics showed that it was different from the interferon-a/B induced by virus. It was sensitive to heat
(56 °C), pH2 and 0. 1% SDS, and its activity could not be neutralized by the antibody against interferon-a/B. Tt
proved that the inducer was mitogen but with nomvirus character, and the production could be modulated
significantly by the phorbol myristate ester and interleukin-2. All these were consistent with the interferon ¥ in
human, which indicated it was interferonrV like activity. The induction was influenced by the temperature,
inducing time and dosage of phytoagglutinin. The activity was higher at the temperature of 25C or 30 C and at
phytoagglutinin dosage of 0. 5— 0. 8 mg per fish than that at 8 C or 15°C and at that of 0. I- 0.3 mg per fish.
The inducing time when the activity was the highest was 3 days at high dosage of phytoagglutinin, which was
shorter than that of 5 days at low dosage. The interferon induction could be promoted by the phorbol myristate
ester and interluekin-2.

Key Words: Cienopharyngodon idellus ; phytoagglutinin; interferon- ¥ like activity; in vivo induction

: 2000-0703
(39400100 3970589) ; (397300)
(1963), , s s s Tel: 05748273287, I-mail: Iscshaoj @

mail -hz. zj. cn



39

(Interferon, IFN)

aBy o , IFN
, 60 , ( Pimephales promelas ) ( Sdmon gairdneri )
( Pardlichthys olivaceus) ( Ciengpharyngodon idellus) IFNU 1O
, IFN IFN-a/ B
IFN? , [FN-¥
1
1.1
1~ 2 250 , 15~ 25cm, 35~ 270g, ,
25C 2,
1.2
ZC7901 CIK CP80 WISH
HcK 94 , PK15 CEK
, 10% TG-199 RPME1640
1.3
(GCHYV) RNA (GCPV) (HcPV)
(VSV) (IBV) ( MDHYV) ;
(SVDV) (FMDYV) , ZC7901 CP80 HcK%A4
WISH PK15 CEK ,  Reed-Muench TCIDso
1.4 y IFN
0. 8mgemL™ ' (PHA-P, Sigma ) IHge
mL ' (Phorbol 12— Myristate 13— Acetate, PMA, Sigma ) 1000U*mL™ '
(Interleukin 2, IL— 2, Sigma ),257C 3, 0.01% s
,4°C , ,— 70C PBS
1.5 Yy IFN
i 9% , 2
IFN 0. ImL, 3 ,27C , PBS ,  100TCIDso ,
(CPE) IFN CPE 50%
IFN ,  Log2CPEIsv/ 0. ImL
1.6 Yy IFN
1.6.1 y IFN
[9] y IFN 56°C pH2 0. 1% SDS
DNase iv RNase A NalO4
1.6.2 DNA Yy IFN
Y . IFN 10" %gemL” " D (Act D) 8h, TFN,
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s ActD
1.6.3 Yy IFN
[ 9] Y IFN
1.6.4 IFN-a/B Yy IFN
y IFN IFN-a/ B ( , 1: 250) ,37°C 1h
1.7 y IFN
1.7.1 PHA y IFN
5, 8 0. Img 0.3mg 0.5mg 0.8mg 1.0mg PHA-P,25C
3d IFN
1.7.2 PHA y IFN
4 8 0. Img 0.3mg 0.5mg 0.8mg PHA- P,25C 1
35, IFN
1.7.3 y IFN
4 10 8C 15C 25C 30C , 0. 8mg PHA - P, 3d
IFN
1.7.4 PMA II-2 Yy IFN
3, 10 0.8mg PHA-P  1Hg PMA, 0. 8mgPHA-
P 1000U II-2, 0. 8mg PHA-P,25C 3d, IFN
2 1 PHA IFN
2.1 PHA IFN Tab.1 Assay of IFN activity from grass carp
serum induced by PHA
PHA , 20 o
7ZC7901 CIK GCHV GCHV ZC7901 8.16%0. 63 0
GCPV ’ GCHV CIK 7.94%£0.41 0
GCPV 2C7901 8.09£0. 46 0
IEN ’ 7.63 10. 4 GCPV CIK 7.63£0.54 0
PHA > IFN 2k 100 TCIDso GCHV (TCIDso= 10°°/0. 1ml) GCPV
PHA IFN (TCIDg= 10°2/0.1mL)  ;* * X£SD, n= 20
QY
2.2 PHA IFN
, PHA IFN 10x g ,  PBS \
0. 1% SDS R DNase RNase ; DNA
ActD , ; ,
; IFN-a/ B , ( 2~4)
PHA SDS ,
RNA
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2 PHA IFN
Tab. 2 Influence of some physi chemical factors on the activity of grass carp IFN induced by PHA
- ; =
8. 15%0. 39
100 000g 4°C 2h 8. 12%0. 28 P>0.05
PBS 4°C 12h 8 14%0.23 P>0.05
56C 2h 3.1530. 62 P<0.01
HCI pH2.04C 24n 3.06%0. 17 P<0.01
SDS 0. 1% SDS 25C 1h 3.91%0.25 P<0.01
25°C 1h 8 11%0.35 P>0.05
0. Img* mL~ ! 37C 2h 0 P<0.01
DNase | 0. Img* mL™ ' 37°C 2h 8. 1210.29 P> 0.05
RNase A 0. Img* mL~ ' 37°C 2h 8.10%0.21 P> 0.05
o 300U mL- ! 37°C2h 5.37%0. 45 P<0.01
NalO, 0. @mol*mL"- ' 4C 2%h 5.02%0. 31 P<0.01
0. 15mg*mL~ ' 37°C 2h 8.14%0.25 P>0.05
0. 15mgemL~ ' 37°C 2h 8.10%0. 16 P>0.05
;% XESD, n= 5, 7C7901- GCHV; * *
2.3 y IFN
2.3.1 PHA Yy IFN
s PHA 1. Omg , 1d R
PHA ,Y IFN , PHA Yy IFN
(9
3 PHA IFN 4 PHA y IFN
IFN-a/B

Tab.3 Assay of antiviral activity of grass carp
IFN induced by PHA in different cell lines

P -
GCHV 7.C7901 8.07%0. 44
GCHV CP80 8.11%0.29
GCHV CIK 7.89%0. 48
GCPV Z.C7901 8.11%0.32
GCPV CP80 7.93%0.50
GCPW CIK 7.71%0.36
VsV WISH 0
SVDV PK15 0
FMDV PK15 0

IBV CEK 0
M DHV CEK 0
HcPV HcK94 0

2% 100 TCID4, GCHV ( TCIDg= 1059/0. ImL ) GCPV
(TCIDsy = 10°%/0. ImL) VSV (TCIDs,= 10%%/0. ImL ) SVDV
(TCIDsp= 107%0. ImL ) FMDV (TCIDgp= 107:5/0. 1mL ) 1BV
(TCIDs= 10°2/0. 1mL) MDHV (TCIDg= 10”°/0. ImL ) HcPV

TCID;,= 10°4/0. ImL ;% % XESD, n=5
50

Tab. 4 Antigenic characteristic analysis between IFN-v
induced by PHA and IFN- a/B induced by virus

IFN IFN t *x
IFN-¥ PHA 8. 12£0.21 8.0910.20 P> 0.05
IFN-a /B GCHV 10.94%0. 26 1.6210.28 P< 0.01
2% XESD,n= 5; % *
5 PHA Y IFN

Tab.5 Influence of PHA concentrations on the induction

of interferon-v like activity

"

PHA (mge ~h IFN
0.1 3.12%0. 56
0.3 5.13%0. 29
0.5 6.4010. 31
0.8 7.2210.19
1.0 death

:# X*SD,n= 8, 7C7901- GCHV
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2.3.2 PHA Yy IFN 6 PHA Y IFN
Y IFN PHA Tab.6 Kinetic determination of IFN-Y like activities at
( 6) different concentrations of PHA
PHA
(0. 1~ 0.3mg) PHA ,5d (me)
(d) 0.1 0.3 0.5 0.8
., HHA 0.5~ 0. 8mg, 1 2.33%0.21 3.9%%023 5.42%0 18 5 96%0.41
,3d 3 3.0%£0.17 5.15£0.30 6.48+£0.21 7.23%0.25
2.3.3 v IFN 5 3.181£0.32 6.05+£0.25 5.40£022 6.78%0.27
e ) ) 7 3.76%0.23 5.94+0.33  4.98%0.32 5.8610.34
,25C 30C Yy IFN
) ) ;% X£SD,n= 8, ZC791- GCHV
8C 157C,
Yy IFN 7 7 Y IFN
2.3.4 PMA II=2 Y IFN Tab.7 Influence of temperature on
PHA PMA -2 ¥ IFN the induction of IFN-Y like activity
PMA (C) 8 15 25 30
’ IFN *5.02%0.31 5.42%0.27 7.19%f036 7120 .4
112 Yy IFN ( 9
.* X£SD,n= 10, 7C7901- GCHV
3
8 PMAIE2 Y IFN
Tab.8 Influence of PMA and II--2 on
o/ B [9- 10] the induction of IFN-Y like activity
PHA , Y N ___ il
(PHA) 7.11%0.15
PHA+ PM A 8.2110.20 P< 0.01
, PHA+ II-2 8.14%0.16 P< 0.01
:* X£SD,n= 10, ZC7901- GCHV; * *
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