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Abstract: In order to study the pathogenicity of ECP from Peseudomonas plecoglassicida , the P.
plecoglassicida were cultured at high pathogenic temperature and its ECP was prepared by the cellophane plate
technique. The enzyme activities of ECP were measured at different temperatures ( hypothermy nonpathogenic
temperature 12 °C |, high pathogenic temperature 18 “C and hyperthermy nonpathogenic temperature 28 °C).
The results showed that the activities of amylase, serine proteinase, asparlate proteinase, pepsinase-like,
chymotrpsin-like, lecithinase, acid phosphatase and alkaline phosphatase of ECP of P. plecoglassicida were
affected by temperature notably, and at 28 °C their activities were significantly higher than at 12 °C or 18 C
(P < 0.05) while the enzymatic activities of cysteine proteinase, aminopeptidase and hemolysis activity were

not significantly changed (P > 0.05) . The results of this paper revealed that P. croceavisceral white spot dis-
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ease had high incidence at specific temperature interval (16 ~20 °C) not because ECP possess higher activity
at this temperature interval although the ECP is one of the pathogenic foctors. The research results of this pa-
per could improve the understanding of pathogenesis of P. crocea visceral white spot disease.
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K# A (Larimichthys crocea) Je:" FE e BB A /K SRS —" . IE4Ek, MR IRIE KB MY
IREM L, FEAE NN, EASC AR KA W E, Ha T RZsre.
AR PN ( Pseudomonas plecoglossicida) T BIIE I [ 71 1L [X K B 1 Y I 1106 O T > 2.

9 IR B SR =) (Extracellular products, ECP) 2 H7E S50 o B Bk i i A an AR =4, 1
MRUHUAAY BN 2 —, R e s R v 7 1 A S EAE A TR DR R AR BB [N A
W2 — , AN 95 T B A A0 7 ) B S R DDA DG, I 5 A0 TR SO T R 5 R 1A 43I 6 R
1T AR AR T 5 R A PR U 1 2 — L R ) L P AR, AN ZKR 16 ~ 20 C NI
MoK IR I 20 °CIFIZG EARTHIE ), (HERBE IR X R PR AR TR A B ECP B 1 A 5200 14 AN T
L ORSCHIENE A SRS R (18 °C) NREFR K A0 R — 2 T R AR, R 5508
aifb L ECP, WEARFRE (REASUREE 12 C. SABUREE 18 C ., MiRABREIEE 28 C)
T ECP ARE I3 S s vk, DASIHE 6 35 5 K8t N I o i o HLE A A,

1 MEFFE
1.1 SEIRHEHE

AR A AT NZBD1L R ARSI 2 438 R P F 0 O R B f A e ), 17T - 80 C.
1.2 RSP =4 Hl &

AT AR A R AP = M (1 46 5 % Rojas 67 IR 26 AL ARG AE B 2, BARIT . %
BIMRIEAL IS, DEAOITRRE, ARG 20 pwL BA5IRM AR E A — )2 LW BB AN T b, 18 CHEF%
48 h. HEASEACE 4 mL 0. 01 mol/L AYJCHE PBS (pH=7.4) ¥ FH &, f£4 °C, 13000 r/min F &
030 min, HUEWE, BT -80 CAR, REE TESKRHETEBEINGTRAHAIIRE O K. HE
HAYTCTE PBS FEAMAME, RO EE 0. 22 wm BB g, R T 3 I HL R RS
NP BT -80 CIAEE .

1.3 Bash=48sE hemE
1.3.1 RS

E R T 7 DN E AR PR — YEA L ek, R ROV B R AL 12, 18, 28 C, Jfd M m gAY
TRRAIFSE T D R X DB A R SN S R IVE T 30 min KA 10 mg JERE X
H 1A TEREEE S AL (no = 4) .

1.3.2  HshE AN )

YR ARG | PR B M R A Z MR R I RS TG 7 DU« o 22 S R B 1 I o 51
T H SRR G PMSF | 2 e 2 25 1 311 1 551 B 2 T R K 4 B 1 T 59040 5 B e S s I 2 B 41 7= i e
ph TR T (BRI ) 42914 100 mmol - L™', 100 mmol -+ L', 2.5 wg » mL™'"®
30 ~60min J5 A Folin 1 i 0 /0 5l 46 S Ni Bk 12, 18, 28 CF il 4% 28 I B IS ). 7
Wk 660 nm T, FHEEARCINGE AAFE S MO REE. H e (5 A RURR 2R 1 IS R RIS ) 2% b o TR
P, Ao X B MEANE E Eh or f AE E AE AR 1 pg EIERRA Y T AR A 1 A
WAL (n = 3) .

2 AR A RN S BE 2 S O I R AR Dai S5 MR, TEROMIRE R 12, 18, 28 CF, K
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FH R T R AE ) T AR BT 3R e A TR TR, o2 SRR S AR = g 4B A3 i A 1 A AR
| g ZAERAR Y T2 B B R R BE R IR 1 D EEE 1207 (n = 3) .

SUREEE SR JE DL L - 52 RR -4 - AHIEFEIE (LpNA) AR I i, BARERIE N
IR0, 4 mL BIMIAN=PIRER , ARG INA 6 mL 0. 05 mol/L 1) Tris-Hel ZEmiK (pH =8.0), #HIAK
WIS min, MIA 0.4 mL 25 mmol/L ) LpNA 1 ZEEEYIER, /09T 12, 18, 28 °C #EHf [ i
10 min, 7 HIAVKIET, BHI5 min J5, 7F405 nm ZIERER BIOGRE . LIXZE KA B B oh 7= ke
mVEXT IR, 7E pH =8.0 &, R 5o floh W4 o3 h 43 il LpNA ZE 1 1 wmol XA EE AR ML & SN —A>
GAPKEGIE I BAL (0 = 3) .

1.3.3  WEREREES 1

i/ B A Tl A G 14 6 0 T AT A PSR 4 (pNPP-Na) NJIRWISRaEATINE " . W B2 g il
W H SRR EAF g 5 mL, HAfU4E 1 mL 5 mmol - L™ pNPP — Na JIE#¥ . 1mL 10 mmol - L™"f¢
MgSO, % 3 mL 0.2 mol - L™" H pH {4 5.0 f) HAc-NaHe ZZ# (% 0.1 mol - L™', pH =10.1
Na,CO,-NaHCO,) , 43%)F 12, 18, 28 C/KBATINS min, SRIGHMIA 100 wL AU =IRES, , HERTR
N 10 min, 2.5 mL 0.2 mol - L™'NaOH & [k J2 v/, 7E 420 nm AbIERE S IOGIE, PARGE KA
A= et e AR fE pH =5.0 T, RS A=Y 5B 43 pNPP — Na ZE % 1 mol X i
TR 8 SR — DRV IR BRSS9 (n = 3) 5 7E pH =10. 1 T, B2 5 MUAN ™Y 5 03 50 o i
pNPP — Na ZE 1 1 umol X B4 7 SN — AP W B2 TR G 1 5L (n = 3) .

1.3.4  BPBENRHESG )

FHZE KA SIE I R B0 R (RN 2.5% ) BRIE MR T, EE &7 BIEIE AR
AR HIINA 20 pL B & A= IAE S, AR AR K (RFUMECH 0. 85% ) VB R BF A X L
T2, 18, 28 CHEEAENIEFE 48 h, WEFLER (d) FMABHERE (D) MR/ Ead s
Z M PIE AN E R D SELEAR d 1Y LUAE KN R FI W ML A0 = Wy BR B IR BTG 01 (n=3) 1)
SRS, HOAEARTC, WU AN =4 rb T s
1.4 BIEENE

Tl 1% (RBSED) BIGFEML L. FICH A PBS 2% w43 MIxT S 5 (0 M/ = ke i 1 2 £%
ROVFRBEALEE, BD1:2 ~ 121024, LIAS AT AT 40 S5 A0 20 240 B s 8k 11 SR V5 1t % B, D T L6 7K s e
FILT AN BT R 100% X R, B 100 wL AY48F ML A2, 43 BRI A B 245 e Fi BR (9 100 WL
A =Hke S, FEMIRA), T 12, 18, 28 C/KIE 1 h, 4 Cid; #&¥%, 4000 r/min #.0> 10 min;
BT, 7 545 nm ZRIERE S ATIROGEE (n = 3) .

1.5 BT

S A AR A SPSS 17. 0 B AT it o, AR R 7 2R R HEAT IR, P <0.05 %

IREFBE, P>0.05 FRESADE.

2 #R
2.1 BREXMTHREBME ECPIEHERE RN

HIFE 1 AT, AR M ECP BAT —E MTER B TE 01, JF B ) 22 iR sy, BLARRI R .
18 °CF128 CAM FIEMBEANG I EE (P < 0.05) & 12 CHAYEES 15 B8R 28 C A4 3E 7
fitg 6 J e i 1 18 C Iy, (APE Z %A B &S (P > 0.05) .
2.2 BEMTRMBEME ECP EAMIE M

mE 2 pros, AR ECP B — @ MM E AR, PREARE AR, RLAARE
FIR S TS ) M2 B B G RBEE R . KBTS ), H22Z B rRZE | MR & f
P R R A G TR ARG D BERS y W BER TEE A il | SR AR 1 RN 20K 04 S .
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El 2a FIE 2d £, 18 CHMT, ZAEMRE MR 0.30 1 .
T B 2 RS ) FRE T 12 CIFIEERG , B 2 o5 | . !
FRB B EEZES (P > 0.05) 5 28 CHM T X WIS : ool T VT
(B 71 52 (P < 0.05) T 18 CHIAY R /. z ' 7 /
) I 25%%%,?5%1&%}1@@‘1 Eczgﬁ~m/ﬂ’\ﬂ€£<’§u 5 015 I % %
B EREKIOBET S, JF AL SRR, B = 00| B / /
IH: 18 CRIFFREAMEAXMENBE (P < £ | % / %
0.05) T 12 CHHRYEETS 775 28 °C 40 F BB /1 ' 4 4 Z
B (P <0.05) #T 18 C ARG /7. 00 s a5

el 20 PP 20 0, MEARRE M ME R e
12, 18, 28 CAFFRIBEE LR RGE (P >0.05) ; W+ (RBHEES (P005).

NS N 8 . s Note : * means significant difference (P<0.05).
28 CFixzk 2K 1Y i i 18 °C s 1 Py
FRICE PR WAy 05T TOME g mewzmmens o xnm@E

71, HEFARARE (P > 0.05). S8 (n=3)
Kl 2e i, REER NG 28 CHIMIEGIE 1B & (P < Fig.1 Effect of temperature on the amylase
0.05) BT 12 CHHEEEE 7. activities of ECP of P. plecoglossicida(n=3)
*
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£ 260} £
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E 64 B ' S 380l
o " o 5} -
% E 56t  — E
Lﬁ 62 LEI E 37.5¢
R 60t R R
i | wr 370 F
& 58 & &
54 : : 48 36.0
12 18 28 12 18 12 18 28
T/C T/C T/C

a 22 R & 1 fiff Serine proteinase b KA R H B Aspartate proteinase c bt A R 2 1 Cystein proteinase

*

147 X 1 12 ¢ . 0.14y
212} 210} = 0127
= = L
% 10 ¢ % gl % 0.10
g 871 S < 0.08 |
g E 67 e
S 67 3 S 006}
= =, =
= 4l = 4T =
i ! $H gz 0.04
2 2 % g 27 E 0.02}
0 4 . ! 0 . 0 .
12 18 28 12 18 12 18 28
T/°C T/°C T/°C
d 2818 HE 1 Pepsinase-like e JSBERE 1 Chymotrpsin-like f Z K Aminopeptidase

B L Q3R B35 22 5% (P<0.05).
Note : * means significant difference (P<0.05).
B2 BENTEELMEE ECP ZEAEENHNIIE(n=3)
Fig.2 Effect of temperature on the proteinase activities of ECP of P. plecoglossicida (n=3)
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2.3 BEXMTHBEME ECP BEREREE MM

WE 3a iR, ZIRAME ECP BHA —& MR MEBERR BRI 1, JF BHE ) Z IR e m. B
IREI N . 18 C M FIRIEMIREREEIS 1B (P < 0.05) T 12 CHFIEEG /15 28 °C 404F T i
1R (P <0.05) T 18 CHIWERE ). IR 3b w%, BN ECP HAT — & il wi iR g
TG F7, JF HIE 2 IR R, AR . 28 °CIHIE BB PERE R G B 15 /1 3% (P < 0.05)
T 12 CH 18 CHIAYERE J1; 12 CHI 18 CHRLE T M#H Z MM EHE I 2R ARE (P > 0.05) .
2.4 BEXMTRRELEME ECP IBEEHE MMM

WE 3¢ Box, 18 CHI28 CHM NENBEIREGE 1% (P < 0.05) & 12 CHIAEGE T ; B
28 °C I A5 ) B A TG 70 e T 18 CC Y, (HRH Z WA BE 2SS (P > 0.05) .

* 250 1
040 1 * ! " f N I'I'
] 0.301

2 0357 n el T ?/(

-:\ 0.30 * Ef 0.251 E /

£ — 2 E /

£ 0.5 £ 0201 2150 %
=] = ©

g 020 g I £ /
= £ 0. =

5 = 015 $100 /
= 0.15 1 = =

= 0.10f = /

2 0.10 R = ol /

£ 005} g o
0.05 B = /
0 ' : 0 ' 0 : Z
12 18 28 12 18 28 12 18 28
T/°C T/°C T/°C
a MR PEWERRER A Acid phosphatase b B 5 B2 K Bl Alkaline phosphatase ¢ U NR A Lecithinase

VLA fC AR B 25 M 22 5 (P<0.05).
Note : * means significant difference (P<0.05).
B3 REMNTREAME ECP BIBEERZEMZM (n=3)
Fig.3 Effect of temperature on the phosphatase activities and lecithinaseof ECP of P. plecoglossicida(n=3)
2.5 REXNTREREBME ECP &M AT
TE IR X ML RN 520 S 36 v AR T AR S TR ECP XS JIC T 56 2T 44 208 = 21 40 L 1) 9 1t 1 AR B3
55, WIMMAREEIE 1:2, M HAREA REEZESR (P > 0.05) .

3 it

TR RE AN 500 i BT R AR = A 1 ) ek TR P S DI AROE T R S A P e e 2
VEEINER | BBINTE | VEIKBEERER | B KA B S BOW B AU I A P I SRR ER T T R N Ak
WS P AR 2 BT AR e R R X 4 T A R 4 ) S G e e W B TS
PELE 40 ~60 C LA E, Fal VRN 60 °C; 22 RUBEAE) Le M o2 £0 5 1 v 9N 1 A i & 26 13 il e
IR R 50 C, XHAFRE R 2. DL IR 43 BH B0 TR 9 I A1 7= P il 17 4 2 AR TR R s )
L3 SO0 R EE R TE 50 ~60 C RN, Fh Tk 26 SOk (9 AF 5 T B AR H /K = R A A K IR R, AR
SCRMFR TR S 9 ECP ZEFRF/K I T AVER, RS SR 1 i IR N BOW IR 12 C
1= R BOR R 18 C A IRAEURTEE 28 C.

ARFFRAEAF R FREE (12, 18, 28 C) A US4 AR TR LI PR A4 b= W Bt 76 I 52 36 v & 3
KT 18 CHEFRME M MNP AR R IS . RAAMRE A, Z2ZMEAMIE, k£
G . OOBERSEE A BE R R 1 B3 (P < 0.05) & TORIET 12 °CF128 °CREFR IR IS /1,
8 I 3 S A = Bl 1 T BE S AR TR MR TR ) SRR DA G, (R 2 R A 45 R TC I U B X R 2 S
PR R 78 T A PR TR AR AN [RIIRLBE T Tl 2 P ik 25 S Jny , sl Y B X e e s i iy, PR
WAELHAT 12, 18, 28 CX = AMRLEE X B A h 7 Wy RS 1 52 e oY
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ARSCHRFEEE R R, (IR 12, 18, 28 CAMFT, ~PIEERRE A EEASAEEE | ZUIKARE R A
ML P B I E B0 T B B PR A, R T T35 A 8 L35 1 A2 BRI R B S WA AN, T A
ZZAMREAMSE, REAMRBEANSE, KEEAM . RN, IRRISAE . BRTEAGE DR SR N
I PEREIL R B T B R R B BT RS, e mE A a0 A SRS 2 AT
Z5IGR RS, WRR LR R 8 B SO E Y T, Sb i LR A S RE R A . Bl
MR R A, ISR, e A RE R =S R T, AR IR R RSN
L F R A, PN ERE AN, KM E A MM ORISR 80, U X LU n] BEAE A2 TR (B
MR R BoR AR R AR, BRI AR ECP thg R R A TE R, (H 48 KGR 4 W AE A TR
(18 °C) FFBcA R A KIGIREE (12 CHI28 C) R TGy, XU ICH A IE F Ui Y & 2k
PLEIREZ 2%, ARRT ECP MRS 1. BAREORHLIEA 1 Tt — L Ase.

4 it

AR M M A= B Z RS T, R HEURR R Z —. DTS 0 A= e & 0 T
(18 C) FHFEARME A RIRIEE (12 CH28 C) B EmlEE M. 20T R 20 3 i A = 9 7
o R o BARVE A R Tt — 2 R0 ae.
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