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VAR IR DK B 3 BRI R SR IR RG R ORGP AR RS2 . #h e
pH ZEPRBER 7 (R 560, e oI BRI R B 3R SR A R R S PR B, 3K
FiCRE B 5 40 5, AR A 28 B A5 o LA SR R I A 2 L s
EYIKR.

Ay O P RN R PR B — ERMT VAR ET A SR RH 2 BT A0S A RR K B £

(Pseudosciaena crocea) IfiLiiTH1 ) % ek 8 (TeM) BEAT 70 B9 264k, prds ™
PRI SDS-PAGE HEATRTI o 45 R BT A SERIZ AT W] DU 4y 25 3 iy
AR RIS oM, =i ke b HAA BRI R BE 2 4000 AR
MR —UCERATVERR TATIX 2 NS0, IR Z A, T HARE A SRR Z ML
S PR, DA A A SERUZATE S B atifh TeM (L T e ik —
OGRS K e sk A B 7y TR AL T6kDa fofh BEE> T EAE
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1.

Abstract

Pathogenic Vibrio parahaemolyticus in log-phase were collected and the
concentration was adjusted to 10’cells/ mL in natural sea water for starvation
studies. The results showed that: all of the total bacteria number . viable
bacteria number and CFU number of V. parahaemolyticus increased
remarkably at the initial starvation stages; all of the total bacteria number

viable bacteria number and CFU number fall at metaphase and anaphase,
among them, the total bacteria number and viable bacteria number fall slowly
while the CFU number fall more quickly. The results obtained by
microscopical observation after crystal purple dyeing showed that: the V.
parahaemolyticus cells were short rods and dyed equably before starvation;
after starvation, a light area appeared at the cell centre and some cells turn into
oval. Results obtained showed that: compared to the log-phase ones, V.
parahaemolyticus after starved for 60d showed more sensitivity to heat and
UV treatments; the lowest detection limits of V. parahaemolyticus after
starved for 60d was a little lower than the unstarved ones determined by
indirect ELISA. The adhesive quantity of V. parahaemolyticus to the large
yellow croaker epidermal mucus dropped sharply after starvation, the
adhesive quantity fall approaches the blank after starved for 7d and more. The
total protein of V. parahaemolyticus was extracted and analyzed by
SDS-PAGE, the results showed that: bacteria starved for 30d had less protein
belts in the gel than the unstarved ones; bacteria starved for 60d had more
protein belts compared to those starved for 30d, but less than the unstarved
ones. The results indicated: Pathogenic V. parahaemolyticus might survive for
a long time in the natural seawater; the cellular form of V. parahaemolyticus
changed obviously in the starvation process, while the antigen structures at

cell surface didn’t changed obviously; the resistance of starved bacteria to
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3.

heat and UV weakened; changes happened both in the quantity and
component of protein during the starvation process; the adhesion affinity of
starved V. parahaemolyticus to the large yellow croaker epidermal mucus
slacked.

In vitro adhesion assay of V. alginolyticus to the intestinal mucus of
Pseudosciaene crocea were carried out by bacterial counting after labeled
with fluorescein. The results showed that the adhesive quantity of V.
alginolyticus increases with bacterial concentrations and reached equilibrium
after incubated 1-1.5h;the higher adhesive quantity was achieved at 15~
30°Cand sourish condition; adhesion of V. alginolyticus to the mucus of
foregut was not obvious variety with salinity(5~35) ,but adhesive quantity to
the hindgut mucus enhances while salinity increases; V. alginolyticus could
not adhere to intestinal mucus without salinity; adhesive quantity reduced
remarkably after heat treatment of the germ(56°CSmin, 60°C 1h),which
indicated that heat sensitive structure of V. alginolyticus might played an
important role in adhesion. The conclusions of this paper were: V.
alginolyticus could adhere to intestinal mucus of P. crocea facilely in
seawater; this adhesion was remarkably affected by environmental factors,
such as temperature, pH and salinity; V. alginolyticus adhered to the intestinal
mucus of P. crocea by specific adhesion, some heat-sensitive structures on V.
alginolyticus surface played a crucial role in adherence of the bacteria to gill
mucus. The results indicated that the bacterial adhesion of V. alginolyticus to
intestinal mucus of P. crocea was governable.

Adhesion of V. alginolyticus to the skin mucus of Pseudosciaene crocea was
investigated by the method of isotope tracer. The results showed that the
adhesive quantity of V. alginolyticus increases with bacterial concentrations
and reached equilibrium after incubated 180min; the higher adhesive quantity
was achieved at 25~30°C,sourish condition,35 salinity; V.alginolyticus could
not adhere to skin mucus without salinity; adhesion of V. alginolyticus is
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5.

obviously influenced by Ca®’ not by Mg”"; adhesion of V. alginolyticus was
inhibited evidently by starvation, heat treatment, antibody, protease, periodic
acid; bacterial adhesion was influenced by 8 carbohydrates, glucose, fructose,
mannose of which significantly enhanced the adhesion of V. alginolyticus; V.
alginolyticus has a strong affinity to higher molecular weight component of
skin mucus. The results indicated that V. alginolyticus adheres to the skin
mucus of Pseudosciaene crocea strongly, which is influence by
environmental factor; V. alginolyticus adheres to the skin mucus of
Pseudosciaene crocea by specific adhesion, this adhesion has closely relation
with superficial protein, saccharide and activity of the bacteria as well as the
chemical component of skin mucus.

The serum IgM of healthy large yellow croaker (Pseudosciaena crocea) was
purified by twice salt out of saturated (NH4),SO, and protein A-sepharose
affinity chromatography. The productions were examined by SDS-PAGE
electrophoresis. The results showed that: the production of protein
A-sepharose affinity chromatography had only two bands (heavy chain and
light chain) in SDS-PAGE, while the production of twice salt out of saturated
(NH4)2SO4 has several other bands; moreover, using protein A-sepharose
affinity chromatography to purify IgM is more simple. convenient and fast, so
protein A-sepharose affinity chromatography was better than twice salt out of
saturated (NH4)>SOj at the purification of IgM; the molecular weight of heavy
chain and light chain of Pseudosciaena crocea IgM were 76 kDa and 28
kDa respectively. Sera anti-IgM of Pseudosciaena crocea had been prepared
by repetitious immunize New Zealand rabbits with purified IgM, the titers of
anti-sera obtained up to 1: 40960, examined by indirect ELISA. The results
indicated that protein A-sepharose affinity chromatography was feasible in
purification of IgM of Pseudosciaena crocea.

Each big yellow croaker in infection group was injected with 0.2ml Vibrio
alginolyticus suspension, while each fish in control group was injected with
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0.2ml physiological salt solutioni. Blood was extracted from fish in either
group to prepare serum for further detection at 1stday ,2nd day ,4th day, 8th
day ,12th day,16th day,20th day post-infection. The results showed that the
antibacterial activity of serum from infection gropp were significantly higher
than those from control group during 1th to 8th day post-infection , the
highest value (58.6+4.1%) present at 8th day post-infection . The antibody
titer value increased at 8th day post-infection,and reached the peak value at
16th day. The activity of acid phosphytase of serum from infection groups is
significantly lower than those from control gropp.at 12th day. There was no
significantly statistic difference between infection group and control groups

for SOD.

Keywords: Pseudosciaena crocea, Vibrio parahaemolyticus, Starvation, Vibrio

alginolyticus, Adhesion, Immunoglobulin, Immuno-index.
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TEEHRERRG T, IR Z M E D A B R ARG AT, ATH )
TAE ISR — RS TR T AR AAEHLE] . Moritadi Hi, AR A1 14K
RO 50 1 52 PRB875 724 o (K BRI T A T LR AF v RS, A an s e KL
TRAAE R REARIROIR A, 5295 10l AT % 9% (Viable but nonculturable, VBNCYR &
Vo VEZUREEANTE, RN, e T LU 4N A S A i A A R ()% 5
BARELE TV E TR T AAEA S K I ] [6~8] . T A E Fioh = 4%
PEN A S AR AR ARRE IR AR A B A BT B B A 7 A SRR S TR v o
AR, T RRBERCEI TS, S B TR R HRAT R A AR, e T IR
A EENTETE X

RIS ISRE (Vibrio parahaemolyticus) & ~Fhg i PEH 2 [CIHMER, |
ZAFAE TS B KA IR ARk, KPR IR EE R R ik
WA I, BRELR R S ATV fas o MR, MRS IR
W T R BRR R e bAh, BE SR AA e & il g5
W ge g™ e th TR R 2 A A LR R, AR AR IREE T Y
YURAFTE A S DR T T2 0 G . VR RFCR ™", IR Z AR 2 5
S HE A VBNCIR 231 32 22 J5U A« Xiuping Jiang %™ ef 5 VA I I 5 533 3 b 75 0 40
MTEASIISR . AEiG ik, v B0 AT TS, R BFI T SO Af
VBNCIR A K21 3 5 IR AT s H.C.wong2% "™ 75 S5 L9 5 3 A VBNCHR
A, ARNARLT AR EEANVBNCIRA B ) R BAFT T VBNCH AR . 44,
1% (R B8R FE 1 « MLD. Johnston M. D. Johnstons ™ WF5T T VA I 5K B 75 A\ L7k
(CASW) G4 AF T A AENLHI LS BUsi vk, S R op Il T &
(SR S AR IR BT 40, X UERAN BT AR, LR AN T 1) 440 5 452
Do YL A BERE IR LR E YU R b AR A70G . AR AR R P R

13



A0 R IR e S AN (R A T ) BA R X

FEPVEAAT T, IR IPUS PEAN SR VAT [ 22 NE ? A S LA B K st
Hh G T R S P R T SRR DA U B, LR AR LU (473
AR MBS PP, MBS 404 B LA ARG BT A 045 1 AR 1k
00, LAY TU R I 9T U A T8 25 L AT TR s (¥ Bl ¥ 1 S5 3 AT
MEMZS %,

1. ML J7
1.1 BRI S50 MK

TR0 T FH R L9023 25 B T A A R, ORAE AR S % 80 CAIRIRLUK
Mo VPUERIRIEIKS000mLE F A7 T 7 I AR R I TAL K TR SR, 4020 m
TALIELIE, 7R 121°C & Hs KR 20min /& H T LRSS .

1.2 YLk S5

K BV LR BRI R BE N 1% 028 RVE B A iR la Rt | 27 C i i35
EXHEKY, B SmL Ol AT T B IR R RN 107
cells/mL iy, WBWIT 4T 40 DNRIMVE , B4 InL, B 27 CIHIRRE FRAAEAT
YRR .

1.3 4 v

YKL 30 5. 105 20, 30, 40, 50, 60dRFHUCEE, KA BRTTHob 141
75 (DC) < PR IR AT V180 (PC) WY e 8 (acridine orange, AO) L4k, A BE (propidium
iodide,PT) 7 Y6 gL 4 11 Hiids (AO-PTIA) " 43 il 5 A% it v Bl s L I F i BRT 5 T
BT AU W LE B o AO-PTHWR Al & AN U VA R . Smg PL (W B L
AT WfRT-49ml PBS (pH{E 46.8) ', 1.5mg AO (JWH FifgAET) %ET 1ml
LW, B #IRA, 56°C/KH30min, -20°CHEAF . B RS AO-PIIR AT : 1
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B EE T 0 A PR AT, EEEMCE 10min, HX80 u LN T3 A L, s sk B, 46
WHEMEE (X1000) FAEE, Wk R450~490nm , FE4H M2 20, 1h 40 i 2
gt BEALTHER200N 1, THEHSE. 540 B

1.4 2 4 i T S WL
B0 104 15, 40 60di¥IHE sl F4E i G Ca Al B R EEA
[FIYLERIN AT R A B2

1.5 PRAMRG B 5256

FI I LRAE T 525625 -80C [ 3 SR BEAT AR AMRE B S8, HARD IR . e
SOULKGBM THB A (25.4X76. 2mm) e, RJEHIFEHA (22X 22mm) ¥
SRRTE, RO OR/MAIR, TRCE ARG T TS A P REE E 20min. #
AR BB TN G 20mL VR R B R L 2 I T, B S ZETE B
A R ER K AR T RS I LADE 2 AR R4, E AR T4 5 H PP [ 2 20min
&5 8 G (0.3 min, YA TG R BAEE (X1000) FEEHLIZIR20
ANRET, R ERSAEHL RS TE B B IO IE S 85 R 50 ST AR Y
AL Ceell/mm™) o FEARK I TATAL, DIASRREBRIO BB b 25 o6

1.6 ELISA £l

F IR FZELISAI E YLTRO . 60dF ] Lo BT R SIS M P o AR BRI . B
WO AR SRR AT A5 RAURRRE I R FEE BT L 00l 43 73 I N 2196 FL I AR A
FALA, BPEXT R FL R I oo AE B ER /K, 60°CHETELBE, FH£0.05% Tween20
[110.01mol/mL PBST(pH7.4) Ut FLYEER 3K, R 3min, A5 H3% 4 I ig
FIEE A T37 CE MI1h, A EPRE3, &AL ARGRE 100045 R St fil v Lok
W IME100uL, 37 CHLE 1h, [A]_EPEE3IK, BALINAL00puL=FHi%lgG-HRP, 37°C
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WHE L, [F_EYeEswk, BFLIMA100 u LT EERC & OPD-H,0. M, T
b S N 30min, AR JEAEFLINASOUL 2mol/LAR R 1k [ B, T-492nm A6 il 4%
FLODAH .

1.7 HradipE A il

1.7.1 SRAMALEE  HUILIRO. 60dFIAE i &8T5 RAVRRE Ja i A T 2R 1% 9 1% 142
B B ARG T, SRS AR S AMT (BK253.77nm, Th#20W) KU AL .
FESF I [A] 152 49308 60sy 180s+ 300s. /K Ji v RIE T-27 C R 7R A M6 R IR 24h 5
T

1.7.2 #AeE HULHROS 60K IIFE S 7E4S C /K b T AL £, A BRI [H] 1 N
Smin. 10min. 20min. F VPARIRAT vFEGEDN e AL EE S FEARE & A 0 B v T2 A

1.8 A 1400 HUYLIK 0 30+ 60d B 1mL, 10000rpm 250> 10min, W
BN, N 15ul EREZEME (50mmol/L Tris.Cl (ph 6.8), 100mmol/L &% 7k
PEBE, 2%SDS, 0. 1%, 10%H M) o Wk 5min, 10000rpm &L 1min, HYX
3% 10uL HiF YK . 4% Daniel R. Marshak J7VE™" 347, E4EHI 10mA, 4
B HLA 18mA . FHAL Y e,

2. g5

2.1 YL Bl A I PR A3 ) 5

VR ZE PRI QR R (R AE DO WA LSS, R LIS I L 21035 40 i
Skt ARG, EEAELSPN (KD o JHAO-PIENEAN R YL
AR ity o B L SICERT RO 3 T LU A8 o 5 SRR B B A DL P ) PR S B v )
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