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(TNF-a) , , 1001U/mL S/P, 10% ) 2h
(Flesch et 28°C 5% CO,
al, 1991) y- 30min( 100: 1) 28°C  3000pg/mL
20min , L-15
(Scorneaux et al, 1996) Y- (20 1IU/mL , 1001U/mL SIP, 4ug/mL
, , 10% ) 28°C 2h,
(Zhao et al, 1997) 1000U/mL Y- 250ug/mL NMMA,
Y- , 1mg/mL
(Rijneveld et al, 2002) Y- ,
, 28°C 5% CO,
(Kolodziej et al, 2008) , 30min( 100 1) 28°C
T T 3000pg/mL 20min ,
, L-15 (101U/mL , 1001U/mL
S/P, 4pug/mL , 10% ) 28°C
(Mon Knethen et 2h, 1000U/mL Y-
al, 2001) : 1000U/mL Y- 250ug/mL NMMA
Y- 1000U/mL Y- 1mg/mL
Y- (1pg/mL) ,
: 24h
14 v-
, A
1
1000U/mL Y-
1.1 , B
-80°C 1000U/mL ¥- ,C
28°C 2% 1000U/mL y- , 2h ,
18h (PBS, 1000U/mL v- , D
pH 7.4), 550nm 2% 1000U/mL Y-
108CFU/mL , 2h , 1000U/mL y-
1.2 24h
Bayne(1986) ,
' 1.5 NO;
2mL 1001U/mL (S/P) Griess (Zhao et al, 1997)
2% L-15 (Biological Industries, NO3 ,
Israel) , , 100 , , 400><g
34%/51% 10min, 96 100pL
Percoll (Amersham Pharmacia Biotech, UK) , . Griess (0.1%
4°C, 400>=g 30min 34%/51% 1% 2.5% )
, 4°C, 400>=<g 10min L-15 10min, ODssg
: NO;
, 10% L-15 1.6
2><10° /mL, Pick  (1981)

1.3
L-15 (10 1U/mL

(2.0<10° cells/ )
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96 , [InN(t=0)  InN(t)]/t, N(t)  t(min) ,
(25U/mL, Sigma) 0.2g/L N(t=0) t = Omin
PBS , 96 28°C 60min,
0.01mL 1mol/L NaOH (Ky), Ky =
(BioTek) ODg3o Ky + 1/t><In[B/N(t=0)/K4], t(min) ,
1—50nmol ( 25U/mL 0.2g/L K1y t/2) :ty, =
PBS ) In2/K
1.7 1.8
=+ , SPSS17.0
Hampton (1994) 1><10"/mL 10% P<0.05 P<0.001
PBS 28°C,
4r/min 20min ,
1000U/mL v- , 1000U/mL Y- 2
250pug/mL NMMA 1000U/mL v- 21 3
Img/mL 2h 1 )
2><10’ PBS ,
2>10" CFU 28°C, 4r/min 24h
30min , Y- [(1380+%
30min , 1109 80)CFU/mL] [(2090%
5min, 2mL PBS 99)CFU/mL] 34.0% (P=0.001<0.005)
6mL , NMMA [(1750 %=
( ) PBS 14)CFU/mL] 16.3% (P<0.05)
( ) 100uL [(1890+
, 900uL 71)CFU/mL] 9.6% (P>0.05)
10 , 2.2 v-
y-
( ) 90% 24h (2090=299)CFU/mL
(Ky) ) Ky = ( 2,A )
F1 3MIGYIAEINEBEAFERZME
Tab.1 Effects of three drugs on the intracellular fate of V. alginolyticus
(h)
A(L-15) B(+  v- ) C(+NMMA) D(+ )
0 2750000145000 2750000145000 2750000145000 2750000145000
2334704200 1133301414 118667418148 1020009165
12 913272122 1724041329 348005758 633333055
24 209099 138080 1750%+14 189071
F2 FHfy-FHRRLERELEXMFRINEMMEANFEINS 0
Tab.2 Effects of timing of rIFN-gamma treatment on the intracellular fate of V. alginolyticus
WA B( D U )
1 2334704200 1133301414 437901560 980701180
12 9132742122 1724041329 4299044380 5927048960
24 209099 138080 18000 17904297
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y- , 24h (1380 (2800=4283)CFU/mL
80) y- 34.0% ( 2, B 2 ( 3D ,P<0.001), B
, P=0.012<0.05) y- y-
v- : 24h
, 24h (1800=0) (1493==57)CFU/mL 2 (3
y- 139% (2, C , E ,P<0.001), B
P>0.05) y- 2.4
y- , 24h NO;
(1790=4297) y- 1 NO3
14.3%( 2,D , P>0.05) (P<0.001) y-
2.3 1h 3h
( ) 24h  12h  24h, (nmol/L/10° cells)
, (4100=0)CFU/mL ( 3, A (P=0.000<0.001)
) Y- Y- , NMMA
24h (11402=221)CFU/mL v- , (P=0.014<0.05)
4 ( 3,B , P<0.001) (P=0.000<0.001) ,
"
24h (4634-32)CFU/mL 2.5
9 ( 3,¢C , P<0.001), B H,0,
2 V- :
y- : NMMA 24h 12h (15.449+

R3 ZHAYKESLIENRRINE A FERI

Tab.3 Effects of multiple drugs combination on the intracellular fate of V. alginolyticus

(h) A(L15) B+ . ) e . . ) D(+ _Z-NMMA; E(+ . Y- +)
1 1465003540 1390004240 870001410 145500=+1061 1380008490
3 1150004240 840001273 655004950 935007780 13100042830
12 5533349452 405004707 183331528 343331155 5700044243
24 41000 11404221 463432 2800283 149357
06
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Fig.1 Effects of multiple drugs combination on NO3 released by the head kidney macrophages after bacterial infection
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0.251) 24h (22.406=%0.502) (0.100=0.009)
(nmol/L/10%cells) (0.114==0.003),
12h (15.449=40.435) 24h (13.855=1.225) (P>0.05)
(P=0.000<0.001), y-
, NMMA v- 3
12h  24h Y-
(nmol/L/10° cells) :
12h 24h (P<0.001), (Thale et al, 2005)
¥- v
Thl
2.6 (Thale et al, 2005) NMMA iNOS
, (NO)
4 30min y- (0.022%+  (RNI) , L-
0.006), y- (0.029=4-0.001), v- ,
NMMA(0.03620.002), y- , ,
(0.033=+0.000) ;
(0.084+0.006) (P= (Day et al, 2000)
0.000<0.005) 30min Y- (0.107=x 3.1 y-
0.008), v- (0.105=#0.004), y- ,
NMMA(0.099-40.004), v- , y-
87 2 Media
@ +rlFN-Gamma
&8 +rlFN-Gamma+LPS
20r1 B +IFN-Gamma+LPS+NMMA
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E 15 y
= e
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Fig.2 Effects of multiple drugs combination on H,O, released by the head kidney macrophages after bacterial infection

x4 ZHAYPKSLENERMAEERAZNEEREHARBARBRNHERRELMZM

Tab.4 Effects of multiple drugs combination on the rate constant for phagocytosis and intracellular killing of V. alginolyticus

Kz (min™) ty2 (Min) Ko (min™) tyo (Min)
A(L-15) 0.084=4-0.006 8.2 0.114=0.003 6.1
B(+y- ) 0.022=+0.006 31.3 0.107=+0.008 6.5
C(+y- + ) 0.029=+0.001 24.0 0.105+0.004 5.6
D(+y- + +NMMA) 0.0362:0.002 19.0 0.099-:0.004 7.0

E(+y- + + ) 0.033=+0.000 20.9 0.100=+0.009 6.9
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EFFECTS OF IFN-GAMMA ON INTRACELLULAR SURVIVAL OF VIBRIO
ALGINOLYTICUS IN MACROPHAGES OF EPINEPHELUS AWOARA

LIN Gui-Fang!, CHEN Wen-Bo', SU Yong-Quan? QIN Ying-Xue®,
XU Xiao-Jin*, MAYing!, YAN Qing-Pi*
(1. Fisheries College of Jimei University, Xiamen, 361021; 2. College of Ocean and Earth Sciences,
Xiamen University, Xiamen, 361005)

Abstract The effects of recombinant Escherichia coli gamma interferon (rIFN-gamma) on the interaction of Vibrio
alginolyticus with Epinephelus awoara head kidney were examined. The results show that the number of intracellular sur-
vival V. alginolyticus in macrophages exposed to IFN-gamma after infection with V. alginolyticus was fewest [(1380+
80)CFU/mL] at 24 hours among the four treatment ways. However, the number of intracellular survival V. alginolyticus in
macrophages treated with INF-gamma and in combination with LPS gained the fewer [(463£32)CFU/mL] at 24 hours than
that in macrophages exposed to INF-gamma together with or without LPS and NMMA and catalase. Macrophages treated
with IFN-gamma or together with LPS or LPS and NMMA or LPS and catalase enhanced the release of H,O, at 24 hours,
while these did not reinforce the NO, production. What’s more, macrophage treated with IFN-gamma significantly reduced
phagocytosis of V. alginolyticus, while this didn’t cause influence to killing of V. alginolyticus. Our data demonstrated that

the amount of H,0O, release and phagocytosis can contribute to the decrease in intracellular V. alginolyticus.
Key words Vibrio alginolyticus; IFN-gamma; H,0,; NO; production; phagocytosis



