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Studies on Extracellular Products of Vibrio anguillarum—TIL.

Studies on Immunogenicity of Extracellular Products of
Vibrio anguillarum in Eel

B & -3 E
Shih-Chu Chen and Cheng-I Liu

Abstract

‘Vibrio anguillarum, cultured in brain heart infusion broth containing 1.5%
NaCl, was centrifugated and collected supernatant to extract its extracellular
products as VA-0-70 by 70% ammonium sulfate. The other extracellular
products labeled as VA-70-80 was also extracted by adding 80% of ammunium
sulfate to the supernatant of VA-0-70.

The antibody titers of rabbits treated by VA-0-70, VA-70-80 and form-
alin-killed bacterin of V. anguillarum were titrated as 8192X, 4096X and 4096X,
respectively, after immunization. VA-0-70, VA-70-80 and sonicated lysate of
V. anguillarum provided a common antigen which was demonstrated by agar
gel immunodiffusion method.

A comparison was made on the immunogenicity of VA-0-70 IP and
hyperosmotic vaccination, and formalinkilled bacterin to eels. The survived
rates after the challenge m 10 LDso dose were 100/ 73/ and 73/ reSpe(.

tively. . &
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i Vibrio anguillarum RE#eFis 23K fE (Vibriosis) ®#k# (Haastein ef al, 1972;
Levin et al., 1972; Smith 1961) Rps/k#af® (Hacking.et al, 1971; Muroga et al, 1967) £y
BRI LSRR - MEARS TN MEMERS c 54 V. anguillarum EERE
#uT B (Chen and Liu 1972; Tung et al., 1985) - #8f (Liu 1981) R%&H& (Kou ef al,
1976) o ' '

A4AEA SEERLNM SR RIMMETNTERSEEL » 5 » 1957 £2 1972 £
MEABTEHAELBEERS 15% (Chen et al, 1972) "1 1975 FRIFECRFAZE 702 (H‘uang
1977) °

llﬁﬁjﬁﬁﬁgﬂgﬁgﬁﬂ (Department of Vetennary Medicine, National ngtung Institute of
Agriculture, Pingtung, Taiwan, R.0.C.) 4
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1984 4 Wu SHEEMAHETAMRRTRGEY ASI0 WLUDHIE B AR 2 B4 -
1976 4 Antipa ~ Croy & Amed 1977 ~ Itami & 1978 » Ll V. anguillarum HRefFiifh
(Salmonid); Aoki 1982 uﬁ-ﬁ,%ﬂ:*%é{t%ﬁﬁ&%ﬁ (ayu) ; Lin % 1983 L\ V. anguillarum
HEEXRAETBABEREESRITEE-

RENRBEARKE V. anguillarum ZHRAEHTLSIERER - BB/ ERETEA
MAEDRABEBARFZEEHHRRETF {E{E?A‘*J_Lﬁiﬁﬂﬂ’ﬁx\Eﬁi&ﬁ“‘ﬁ?ﬁ"ﬂﬁﬁﬁﬁzﬁmm%iﬁ%jﬂ“
B EBRRERIEEL o

FRRDERBRERE uﬂﬂﬁﬁﬁ%ﬁﬁﬁ%"u#’fﬁﬂﬁﬁm%ﬂlﬂﬂ (Whole cell) ZHiE#:
RROR » W iR A LIRAR R » UHBEEHBRERZEF o

#oE R A
— -~ BREHK

RERNERBARBMIRGANI M Vibrio anguillarum (R3RE ACTI6) BEtspsk

° 1:%*%63?-?%@@@‘% TR OBRE o
N S ]

fE R .

BABEEELEREY K IRER 35-40g » #RA 30-34cm 7 100 £ ARLMEITRE
BZBREKES  KBR 26°C- FREZBERITEBRNEMARIRRRETN - BHREZEA
BE—EHLEEKESRE > A formalin 20ppm BHER 18 /B EM 2 XK » HAEER
Rz G -

=~ V. anguillarum tafist Ao BRIV EAL T O RANE

6 V. anguillarum #ESIMEVTRRZRIE !

V. anguillarum (AC716) £%&¥% 5ml 44 1.5% NaCl Z Brain Heart Infusion broth
{BHI broth) o 7 28°C» 18 /BB FREERMN 1000ml 4 1.5% NaCl BHI broth o #& 28°C >
18 /pEEtk 0 7E 4°C F 2 Ll 4500X g B 30 74 o MR EEH 0 Ll 045 4m RUBESGRREH I 70%
SANTRER L BB IR 4°C RIF 1/ » ZHHE 4°Cr L1 8000X g BEL 20 78 » LB it
BEZIBRDHBR VA-0-70 B/ LERINEAGEREE 80% ' i 4°C BRIEN 18 RgE 4°CH
Ll 8000X g 0> 20 734 » BB ZRBHHER VA-70-80 - 1§ RITEBY S 1L 0.85% NaCl
Wegk » % 4°Co L) 0.85% NaCl ZFif 48 /g0 L 045 pm SGBEUARNE » SEEFNRET 20°C 4
Be .
OFAQHEERE (Biorad Protein Assay) :

Ll Biorad ZEREE#FEXRAE2 (Hanson etc 1984 R Kessler 1975) » f#f Bovine
Serum Albumin R¥BAMEEMGURKE

W~ V. anguillarum Z tafashEd VA-0-70 VA-70-80 A 4 tafZ 3t Bit BF L

V. anguillarum 2 KRBT 8
V. anguillarum 2%EMN4 1.5% NaCl > Trypticase Soy Agar # 28°C 1% 18-24 /1

B Ll 0.85% NaCl 4% m@&_l‘ﬂtl&g‘i%d&%t p-—?( °43 100mg AMEM 1ml 2% BEEK—a&
fwEkZE# (Formalin Saline Solution) #1 1ml 2% &83% (Chrome alum) » HEBR 37°C &
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BARBEREEIR #HOBRE LiFn > Ll 085% NaCl g#=%k% » %.0TEHLL 085% NaCl
BEEE ml &6 S0mg AEFHFN 4°C vkFEHH -
©V. anguillarum 2 ¥ 0> XMW
MAWNSR (25kg) AEHANBREONFEFE - F—XRAEFERESH 05ml (125mg) 2
ki 0.5 ml E2HERER (Freund's Complete Adjuvant) 5 28 10 Mg kes
125 mg 2MWMAERHREM (Freund's Imcomplete Adjuvant) f TSt MR 7 KR
THE=ZXRBE  MES 25mg 2ARTERES - F=KERHk 10 REOMABRHE-

ORK S ED M N : . -
vt 25kg MERATSS A BAS  SEFA%E - AQLl VA-0-70 [E » BELL VA-70-80
R o ik SER 05ml (& 2504g) AISEHM 05ml 22 BEENTENEN « B Kkbe
BRIES —K @t 10 X o LUBRMBER FIEY  AERBBTE2BEER o MK 7 RELSRE
WTRZRRE  MES 500 g MISED - BSRRME 10 REAMFARNEK -

5 MR LT O I 0 (1983 Chang etc) :
BB E BRI WM
V. anguillarum ZENE&H 15% NaCl z Tryptcase Soy Agar #% 28°C & 18 />
LL 0.85% NaCl fs@met FLUIE - LL 4500X g B 30 4+ BLL 085% NaCl ge#— R #LIES
KHPEE 17 Amplitude micros {FF 9 578 » RELL 4500x g ﬁ&u 30 SREME LHEBEIFRR
BB EZNR -

CIIMAE R e Y RE IR ¢ :

L 1g gymfs (Agarose) & 0.05M Tris Buffer Solution 100 ml » ¥ 0 0.025% Sodium
azide MEBVER » AKLE 3-4ml BEERN 25 mmX75 mm Zﬁﬁﬁ‘t BHETM (% Ouch-
terolony KZHFERIF) » URBFRZHEA (well) » AERRHEOLHERERATER &
REMBEERSBANERA  HENBR » & 18-24 fj\ﬁﬁliﬁm.ﬁﬁfﬁ + L Amidoblack %
B TZMRIRER  (FREMNE - ' '

(AR R S Rk

il 1% Agarose MERBIER L BH%EHE » £A Barbital RER (Biorad) » Ll 150
RE5 0 30 RET > 2 IHATY  BHERAIMEAZRAERE bukﬁﬁifﬁﬁﬂ;@ 24 /pEEER

BER o g IR R S R o
E~V. anguillarum Z tafishEd VA-0-70 BA M2 3 A REZ AR

H'V. anguillarum Z@R5HEY VA-0-70 HMRZREEE .

Ll V. anguillarum Z@snEs (VA-0-70) %% 35-40g B& o % 80 RABMNE » 54 20
RoE—E8RL VA-0-70 100 ug THEDES s F=4AL 50 g THEEMES ;s H=MLL 67 NaCl
EFTBEEKEL VA-0-70 3ppm B 30 78 FEALL 085 NaCl BEEH4HRHNBE - &
$3@ Ll V. anguillarum 1.6x10" & 1.6X10* CFU/ml # 55 % » THE 10 XMAKRZES

(Egi# LD B 1.6x10° CFU/ml) : :

QV. anguillarum ZHK5EY VA-0-10 RERKTECHEHMAZRERE |

B 3B40g k15 RFATHE BA SR -HIAZEHIALBEBRTELEREBEES -
MESWNS 3mg ~6mg & 12mg s #H4EL VA-0-70 100 ng MEES ' #S5ARA6HER
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6% NaCl Bt 574 » 5315l 2000 ml VA-0-70 (BES3IA 6 ppm & 12ppm) BEE 0 5
WREENAE 40£0 58 7 811 0.85% NaCl BHESESEFHR o &k 3 8L V. anguillarum
1.6X107 WMENEE - W5 10 KAEEBEES

b7 P
—~ V. anguillarum Z kaBishZE4 VA-0-70 B VA-70-80 -ﬁ&_ﬁmﬁ&z%/ﬁ'}iﬂf’fb

ORERMORIE !

Bh VA-0-70~ VA-70-80 R V. anguillarum %ﬂﬂ’@ﬂﬁ?ﬁ— e ELL BB ERRNR
ZR% o Heh o VA-0-70 EE=REEEHFAENRE 8192 EBEE - £IRRL VA-0-70 i
& Tﬁﬁﬁﬂéﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁ%ﬁﬂﬁﬁﬁﬁhﬁ%iif“ﬁ? y BREREREDRTIHWE 4096

C o EAR 416 £ BHR 194 Ko

ONIEER RO ¢

Lh V. anguillarum 2 @iastiEy VA-0-70 Byt VA-0-70 ROETRERBERRILELE=
BB 0 TL. VA-70-80 Fft VA-70-80 R mi{EAEMAERIET B4R RKEETEA o SLLL V.
anguillarum 2 BERRBARA VA-0-70 LnHRESR_HIER (@ 1) - LESETRA
BRI VA-0-70 Bk KIERS RERZ # BB RARE » B+ VA-0-70 NEFRERAR
EFEXARES (@2) - BLl VA-0-70 ##i VA-0-70 R RHA V. anguillarum Z5%28
RO FRREEFETATERARES (W3) ° Xl VA-0-70 8 DEAE-cellulose 2 D-II
fraction HREAH VA-0-70 RmifFASRILER VA-0-70 ARERFZABN (H4)

ERERRRRRIKE !

12 ¢l V. anguillarum Z @asED VA-0-70 R Upper R Lower well » £ 150 A% ~
30 242 FEE 2 /NS BB Trough P> agarose kK + fnA 1804 i VA-0-70 ik » &
24 PELBESEARY o ;i VA-0-70 3184 LDy NEFiEZBAMmE 9 ER Upper & Lower
well 7= 150 /%%~ 30 RETHEE 2/ B Trough 2 agarose HEBREMA VA-0-70 #past
EWrFRAEEERRES (B5) - ’

=~ V. anguillarum ﬁmﬂﬁﬂ»)iéh VA-0-70 &éﬁmﬂaiii’i/‘?'lﬁ“’fm

V. anguillarum RBBE%E% VA-O 70 BB TRESR

kﬁﬁéi@ﬂﬂ@ﬂﬁ%ﬁﬁ&3ﬁ%%u 100 £ LDs R 10 4% LD, ZHEXFLKEBE 10 X
FERBERER (1 2) 0 100 £ LD, XEZKERTRLEBNARKBALE—RABRAR
ST LA SEARNMBEERL o 100 pg BENEREHE 0%5BRERK 50 g REHE 207 RED
oL\ 10 # LDs MEERE EE#E%&@W#%@%%E—*E%W%‘C M 100 pg K 50 pg B
BEHESTNE 0% R 057 EX -

OV, anguillarum M5 EY VA-0-10 REBHRELASEMAZ G :
EBEA E N NEE A FELEE S e rRaRTRERRGAREAREREE (F1-34)
RN E il BERS S 67% 73% ~ 80% ~ 100% ~ 73% R 73% (%3) - fugifoy

B %EEREBRSEREER - AhARAEY VA-0-70 BREERKENBRATELER
FERERATE St 48 IR RARSE T, VA-0-70 st Bt st @F ERREE 1007 -
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Fig. 1. Ouchterlony immunodiffusion analysis of lysate from V. anguil-
larum. Central well (6), anti-VA-0-70 rabbit serum. 1, 2, 3 and 4

, well, lysate (Ag). 5 well (BHI Broth)

Fig. 2. Ouchterlony immunodiffusion analysis of lysate, VA-0-70 and
VA-70-80 from V. anguillarum. Central well (6), anti-VA-0-70 rabbit
serum. 1 well, lysate. 2 and 3 well VA-0-70. 4 well, VA-70-80. 5
well (BHI Broth) 4

Fig, 3. Ouchterlony immunodiffusion analysis of VA-0-70 from V. anguil-
larum. Central well (1), VA-0-70, 2 and 3 well, anti-whole cell
rabbit serum. 4 and 5 well, anti-VA-0-70 rabbit serum. 6 well,
control (BHI Broth)

Fig. 4. Ouchterlony immunodiffusion analysis of D-II fraction of VA-0-70
from V. anguillarum. Central well (1), anti-VA-0-70 rabbit serum.
2, 3, 4,5 and 6 well, VA-0-70
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Fig. 5. Immunoelectrophoresis of VA-0- 70 from V. anguillarum opper and
~ . lower well, VA-0-70. trough, anti-VA-0-70 eel serum

Table 1. Protection of eels challenged by 10 LDs* of V. anguillarum after
immunization with VA-0-70

No. of surviving eels (%)
Immunization group '
Day 0 1 2 3 4 5 6 7 8 9 10
VA-0-70 100 pg (IP) 10*100 9 9 9 9 9 9 9 9 9 %
VA-0-70 50 ug (IP) 10 10 9 8 8 7 5 3 3 3 3 30
VA-0-70 3ppm (***) 10 6 4 3 2 1 0 0 00 0 O
Control 0.85% NaCl 10 4 2 2 2 o0 0 0.0 0 0 O

* Challenge by intraperitoneal inoculation at the end of 21 days post immuniza-
tion. LDgy=1.6x10*° CFU/ml. ‘
*s Lol of 35-40 gm body weight.
*++ Hyperosmotic immersion.

_Table 2. Protection of eels ohallenged by 10 LDs.* of V. anguillarum after
immunization with VA-0-70

No. of surviving eels (%)
Immunization group
Day 0 1 2 3 4 5 6 7 8 9 10
VA-0-70 100 ug (IP) 10** 9. 7 6 5 4 3 3 3 3 3 30
VA-0-70 50 ug (IP) 10 7 3 2 2 2 2 2 2 2 2 20
VA-0-70 3ppm (***) v 1 0 0 0 0 0 O 0O 0 0 0
Control 0.85% NaCl % 0 o o 0 O O O 0 o0 O 0

* Challenge by intraperitoneal inoculation at the end of 21 days post immuniza-
tion. LD;=1.6x10¢ CFU/ml.
*+ Eel of 35-40 gm body weight.
s+ Hyperosmotic immersion.
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Table 3. Protection of eels challenged by 10 LDso* of V. anguillarum after
immunization with VA-0-70 or formalin killed bacterin

No. of surviving eels (%)

Immunization group -
Day 0 1 2 3 4 5 6 7 8. 9 10

FK** 3mg (IP) 15*** 15 14 14 13 13 11 10 10 10 10 67
FK 6 mg (IP) 15 15 14 14 14 14 12 12 11 11 11 73
FK 12mg (IP) 15 15 15 15 15 15 12 12 12 12 12 80
VA-0-70 100 zg (IP) 15 15 15 15 15 15 15 15 15 15 15 100
VA-0-70 6ppm (****) 15 15 14 12 <12 12 12 11 11 11 1 73
VA-0-70 12ppm (****) 15 15 13 13 13 1 11 11 11 11 1 73
Control 0.85% NaCl (IP) 15 10 5 3 3 3 3 3 3 3 3 2

* Challenged by intraperitoneal inoculation at the end of 21 days post immuniz-
ation, LDs=1.6x10¢ CFU/ml.
** FK is formalin killed bacterin.
*** Fel of 35-40 gm body weight.
*+** Hyperosmotic immersion.
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A@RNEY (VA-0-70 & VA-70-80) B V. anguillarum ZRZMH ' BAHRTT=X
GEROEEEEFRBNE ) KEAGERRUNL VA-0-70 ZHREE » HEERBHHEE 8192
H 5 VA-70-80 B2 @ Ear HEEREHS 4096 {£- Ll VA-70-80 H2& - A8 ARRERRTE
HABTAE  EREK 2 BRTELRIFAS  XHEKSEA - AEARRBHS S 4096 & - 416
R 1944 o it LARERARREFERRBRUR VA O-T0 BHBRELHF=ZFEGETURIME
FEARB BECRBEAEAPRENEERRENRARAREEE - BLL VA-0-70 Hit VA-
0-70 2 BMERH V. anguillarum 2 RZAREOHERABFETERGEARTEMN - '

Kawano % 1983 R 1984 LIXBEBFTESREL V. anguillarum BHTRABERERE
Ee BEABRBENESLALGERE 113 X Mo REEEEMER 6 X ERAKRAFTEARMOEF
SRR EE 58 - Lannan 1978 FRLIABERQHEREER (Chun Salmon) » £ 10 RETHE
KB REARCRE 6% NEBAR %% - Agius % 1983 & Tatner & 1983 & 1984 fFif&%
EREER ) NI BEEEFNRERE o £A% » Chen ¥ 1985 LIBEKREZ V. anguillarum
BEABASEAFAIAY  AEEAEREMAREEAZREY  BRREAEFRR 70%
TMHBEAEE VYEER - ARBLENE> ERAEDERERIGEES » TURERIFIRE
77 5 100 pg 188 N%RB/R 150 pg 8H WYHRER o 100 g Z MK EHIIETES LU B8R
ERFECEEEEE NS arg R FERERAEYHESHR TGRS EFNRERE
B - AR 6 ARKRBEET VA-0-T0 MEAEHERARE BRE 3% HER» HE4A
@ 20% - Bt 0 UARBHEFERZ AR EDRRERBRURGAHRZAE » UFRATZ
HEEZz— o

L] =

4% 15% NaCl Zz Brain Heart Infusion Broth BriEZz Vibrio anguillarum » 8
70%@ﬂﬁ$ﬁﬁﬂlhfﬁ?§¢$112ﬂﬂ@ﬂ§%ﬁ VA-0-70 ; AR FINABORMER LHEE 80%
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) REIRZ MRS EWS VA-70-80 o
 VA-0-70 ~ VA-70-80 & V. anguillorum ZRERMFELATS 48 TR AN IR
8192 i~ 4096 {&R 4096 ££ o L) VA-0-70 ~ VA-70-80 B V. anguillarum ZBEHRBHER
S B RRBR=E A AL FYIRE -

VA-0-70 LER BB MEREEEN LR V. anguillorum 2 FEE W& (L 15 IR & 41
BAHBRZEEED « SBLHEEL 10 f& LDy MEMEE » BrAs EHARBEHRTEL

- REBEEEREEREE 3B » VA-0-70 R ESHEL RRNBE » Tk 1004 fEE
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