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I S £ 2 20 M I E B B o B SRR
KA% & 4 RE%E ABE ¥ B Pk KAK

(W LB BKKBERET, BN 313001)

B E ESENHHAKEENEASARHBRETR, HEKIHKE0.05% ~1.0%8 6
MRER 425 MBCHEIHBERENREN  ATELUEMNERERPER, FRRY.BRE
W BAERTERE XN 0.05% ~0.2%, KRELHSEWHHEN R REMNANE S XKIEEE
4CHERTF 63T, :

H0.15%E/REHKIEEKRRE KRS > (ECP),25CH 4 KU L 4CH/ T XU L,
62C 2 /e BRI K& , AR /R Dbk 62 THAL T 2 /e REBBBIR K ¥ o

A ENESHERERAT EREE R TN, SRR RN 100%, B
BEARRPEL 0% KBRS EE I =D E M ARE R MR, Ul RE, D
HEBEESAERRSHAMAEEE, MBEAREZRANAETHARG; B kS REELE
(LPS)H BB Y SR SRR, 75 100%. .

LHEHEICRFENAR,. 5 0.15%H 0.2% B /R IHREE HRERP RS FEK20.6%H
26.2%,T% 0.05% X 0. 1% B /RN R LRGP REMR 0% £, H0.05%0 X EBLEE
Ry, ZASTEABRIHREREAFTFREHKIWRA,

XA FEER AEEBLE EHAE, HEHEAR

PoKFEARMAEERLE T EAENREZE H ANHALGELFH, NFATFELSE
BIEMRE IR [BEHESE, 1991; D H B2, 1991 ; A% %, 1991.1993; Ik 48 £ 4%, 1993; 17
IS 1993; B F E%,1993] . K LI K S H B (Aeromonas hydrophila ) Bt ¥ , % & AJ
AN KnLE,FAFAEERARNOLEN, RREFSHAFEGE BRSNS ERHE
R EEUBREY IR AATEBOENEERS, I LMK ES KK &SR E
ETR, XAHYBIE TS RERE, EHit, BY RERER BB EH RN R L RRITH
HE &R

XFa ARG, B A HE R, 1903; BB E% ,1992], BARREAEAN
BB R EEMAE = FHRARAF S EASR RSN (XL EEE)RE#ded k4
YR ERTRE,1975], EFERXAXZMREHEN ZBKH [ BER,193], Hfttt
AEENHREAE,

EHEE O RERREAYT KIERERKET R EHROEE EREGRER KRG
FRIFEHN ARSI RES, MEPEEROEFRROEA, M5 BERYEKS LB
FEMBRRIEHREMHEHAEREBE(LE £,1995; K0 F,1993], X EFERERFEENK
BEAE EWEAHEENER BN E2ERRTFHNIRER,

1% B $7:1995 - 05- 15,
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1 RSk

1.1 ##

W A AR RERE B K RRES 5 M, i AR AT
BH 1 ~2 W EhpEa,

1.2 FB R Bk fme /N 400 o8 ok B 0 B
KRG LR,
1.3 HEHEFYHKE

MEERM T EFAG, 30CH % 1 F24h, BRY P I AER DAMEHLEE 5
$0.05%.0.1%.0.15%.0.20% , B F 4.25.63CHKE, E P B EMERB PR ENET
W ; 5 BUIE 34 6000rpm 250> 30 S-4HER 1 ¥, W MLsh =4 (ECP), ULIE Y 41 M. F) |
KIE BB AR R A LAk,

1.4 WHEMZeELK%

RIGHE LA 0.5ml/ BRI ES S REER T % 0.5~ 1 /D, LB EFFRT K
W1, REENAERLR.

1.5 HWHRERTRITE

AFFERIEOEE, 0. 5my/ BB SR @R, s BobERw. KE 20T E
FRWE 3 AxA, AEERE , EEWE 1A, icREai,

1.6 HSH (LPS) S (5 3 i Ml

40 B 3 54 6000rpm BY.L> 30 4 F , BB 14 P Y —K 7 [ Westphal %, 1965 ] 32 BUiE 2 H L #2
Yo SrHILL 0. 2ml/ BB HERD & 1:50 By, — AR LAE W oGl , ME R R &,

1.7 BRER RN R

PR B (3 Hh D 3R g S0KW) AL BB A B 3% 37 9 15 4%, (3 3R B IR MRS 0 A E 0,
R BRI fGE R R, B2 LR R R, .

1.8 B IRAER

B R RODMIERE 4512 0.05%.0.10%.0.15% 1 0.20% I R A T 4 CAERF, &
BEEE e RPE,

2 ZEHEHR

2.1 R/RIMRE /MBI E (MIC)
5ANBBRXE AR AR DA B BOURYE W% 1o e T, 5 /0 bR o R Th K o1 AR R R A
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M, HEPU15.25.5 SHEHENEE,MC H 6lmg/L;4 SEH 61 ~244.2mg/L,3 SHH
976.6mg/L, 5T 0.1%, XA BZEEN , BRIHREKEREKRT 0.1%.,

%1 WRDHR/NNPERE (MIC)
Table 1 Miniommn inhibitory concentration (MIC) of formalin to bacteria
B R D B % K (mgL)

)73

15625 - 3906.3 976.6 24.1 61.04 15.3 3.8
1 - - - - - + +
2 - - - - - + +
3 - - - + + + +
4 - - - - * + +
5 - - - - - + +

2.2 HHEEFURKIE

L0.05% ~0.2% M R /R B KIGEMREEFRY  KENHEFEHER - BEESTT 1/haf
B KIG;E25TCHFEL 24 /M ARG 4T 24 /MR EF0.2% B R IHABKE, HE
TR 2RXFEARKIE(FE2), LRI, B 40 M H K 35 8 8] 7 iy 40 3818 BF 5 48 7K S ARk B
KK

%2 TERENE/RDHRE AR X E
Table 2 Bacteria inactivation with series concentrations of formalin at different temperature

BREHK 63T 25T 4T

(%) 1h 2h 1h 24h 48h 1d 2d 3d
0.05 - - + - - + - -
0.10 - - + - - + - -
0.15 - - + - - + - -
0.20 - - + - - - - -

MEAM I (ECP) 2 0.15% B /R SRR AL /G B IR iR S S fh s R0, 25 R LK 3,
ECP ki3 /i K 9 ,ECP 2 62TTALHE 2 /N AT LA R 5 ,25C % 24 /i, T 4TI TR
7TRABEKRE

*3 AWM H(ECPIMRE (BB N%)"
Table 3 Virulence of ECP to fish after inactivation

X REBE(T) i
B fa] 63 63°" 25 4 A
2h 0.0 0.0 ND ND
1d 0.0 0.0 0.0 50.0 100.0
4d ND ND 0.0 30.0 66.7
7d ND ND 0.0 0.0 60.0

. » ECP L 0.5ml BBk, U T R(%)RRES; » KMBRIHAITE; o RRIFHH;ND KMo
2.3 AWK A B BB IR B B |
B/RDARFE®REREMEY, BTN ae®, = FEAEERE, MEeRRPR . X
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TBEWE R 0.05%F1 0.10% M B Wi RBERT 3N 83.2% 1 80% ; JE 4 0.15% F 0.20%
ROHHA 13.3% M 60%, LREREH BREKKERTSYWEGHERE(F )., K
BHRENO0.5%M1.0%MWAKBEBEEMNE, 2RANEE 2 PERT, 7 24h HHFE TR,
HIEXN 90%,/5EN 100% . XRUBRIHERELIRESE AT LHE,

£4 HRBHIBERARAREAEWN
Table 4 Effects of formalin on bacterin immunogenicity

BROKEE(%)" 0.05 0.10 0.15 0.20 hogii]
Hral/ARAeN 3/17 3/15 /15 6/15 15/15
SERPE(%) 8.3 80.0 73.3 60.0 -

M * RIFREY 4T
2.4 BB SR E) 0

A0.15% M/REHMARBETHREHEE, MEaNBRRPE, ZRMES Fin. A
RBEXEHEN SRR EAR,4CH 82.3%,63CREMHEH R HMN 29.4%, EH
63 CX R M PUR R B, M RIFRE R 4CHEF.

2.5 ECP H B8 40 M F 208 B B Se e 3Ok

¥ ECP W HAMRAMEEH 2 UBEEHNRN 2 e ar®d, 21 X5, H
18 B I B P By . ECP i 2 MR R R IP R0 60 % ; B 4 I R IS B A Y s IR B

}66.7%, MBHEENN 33.3%; BB REEFNOAERIEN 8%, BHEIE 66.7%
(#%6).

£5 BENEEHREAEN
Table 5 Effects of temperature mbacterln\lnnnmogmicity

B OE (T 4 25 63 X 1R
Rraf/aARAH 3/17 5/17 12/17 1717
SRR E(%) 82.3 70.6 29.4 -

x6 ECPH. HABRTHNLESENERURILR
Table 6 Comparison of efficiency between ECP, whole-cell bacterin and ECP plus whole-cell bacterin

EEES]] ECP # LR LEH % ®
REEHRE B2 3] Bl 0] B i 4t -
Rra¥/ARay 6/15 6/15 10/15 5/15 5/15 3/15 15/15
SERPE(%) 60.0 60.0 33.3 66.7 66.7 80.0 0.0

2.6 JeZ¥E (LPS) B S iE i &

BEBEBY1ISHERFL 0.2m/BEEFEH A E®R 1:50 HBERHE AR, 16 X5
W R R R R EEARPERN 100% ; BREEEARN 17% .
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2.7 B PR R R RO

W WERY AEA EEAAE 15085, HRBE R IR KGR, BRaa®, 21 X5
PERERPR AEEERENNAERP R 80%, MAHBANERNARLEN &
R R K 100% -

2.8 HHAMREY

KRBT EA B HMEARNH B EE), B e R R R SRR TTR,
HWEACHRE - THE A HEHNRRERPTEY 0% L EZRRFZAAE B8RS
PRIRE R 0.15% M HEH BRI RRA 75.0%:4CTHRIF 6 N HJF,0.15% M 0.2% B /REHKE
B HRE R RN 72.7% M 66.7%,0.05% 1 0.10% 15 R DA B HB R EHF
HRFIEE 0.5RBREHNENFEALERRYEIL ZREF 6 TAKNEN, ARR
PRNH20%, FREREH.0.15% ~0.20% /R EIHEAH TEHNHKEBERE.

®71 MEBERFIHEERPEME
Table 7 Tests of immnogenicity of bacterin after storage

A BIR DA % % R P X
WHE(%) 11A 3R 61A
0.05 80.0 ND 28.6
AT 0.10 80.0 ND 30.0 °
0.15 . 93.3 100 2.7
0.20 92.9 ND 66.7
BC(ZR) 0.15 93.3 75.0 20.0
3 itie

HHMAKE TR HEN AR - EEEAR, B ERA0.5% ~1.0% B /KL
M,63CKIER . EERAEERERVBMNKBZAEMNTHRHEEBIIRP [(HEE,
1989], 13 B 3% 78 40 28 40 B4 1 WO AE A9 P K SR MU SR FERR R 2 Y, BT R T RE k1
B, AR R HAHEEN, £ 0.15% ~0.2% B R EHA(V/V) X 4CK B REA Bt K &
B, A AR R ZEE, 8RR DHERERRERESBIFEANTRN, ¥
HEEOARE  EIENER SRR TRHENESEA, HE—RE0.2%H/REHK
WE T ,4C . 24h BPAT K G , 1 ECP MK IENF 1 FA BAIKKE, B, 2@8EH &R, NE
ACKE AU LB, B ae ATEENHE P,

HEA B W AN IR A ECP ¥ X IR R BUR , S B A B, R MR R AR R
o515 80% M 66.7% , 0 ECP MMM B WA SRR ER, BRRLWHE. BKS
BRE ECP M) EE MM R SIE K (AR HEC &[R4, 1992]) MRS B B BE%S , XL i
EAFHNENBURIBETREEEEA, AN SR ARNW I LRE -4 M ECP PR LA
BRI EPE:, ik, R ECP MBS 2 W, MEAR TaEm A TR RN, &7
ARG AR ERNOZT IR . XX EXRESBRBAIIENFEREE &P RS
]S, I A A BT R R [ Rodgers % ,1985; Cipriano %,1983 ],
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EFETR THENRERG . HEFHRERIRRERRFRESEEMRERTH

RREW T EABRIREEESFEYNHRRFUERFFES L BELAERY T
R, BRAHTHENKPERERT;0.15% ~0. 2% WE/RIA, THEHEZRPRFL=
NHLATHRFEFE, EEREERNEE, EEH# P LT, EARBEEANGRT
WL, HTHAS MR, DERARAFR TS ERRBERNRES, X—KRAATAE
FRE B B
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PREPARATION OF BACTERIN FOR FISH
BACTERIAL SEPTICEMIA

Chen Yueying, Qian Dong, Shen Zhihua, Shen Jinyu, Cao Zhen, Yin Wenlin and Zhang Nianci
( Zhejiang Institute of Freshwater Fisheries, Huzhou 313001)

ABSTRACT The virulent strains of Aeromonas hydrophila were inactived with formalin at a series
of concentrations ranged from 0.05% ~1.0% at4C, 25T and 63C. The safety and immunogenici-
ty were tested by crucian carp immunized with the various formalin-treated bacterin. The results show
that the optimal concentration of formalin is 0.05% ~ 0.2% . High concentrations of formalin would
destory the immunogencity of bacterin and would alsobe dangerous to the fish. It is better to treat the
bacterin at lower temperature. The ECP of Ah can be inactived with 0.15% formalin in two hours at
62T, or in two days at 25C and seven days at 4C.

The crucian carp was immunized with inactive bacterial cell, ECP or both of them, respectively.
The relatively survival percent (RSP) was tested with immunized fish challenged with virulent Ah
strain. The bacter in containing both is most effective either in injection immunization or in bath immu-
nization. The ECP is as effective as the bacterial cell in injection but it is better than the later in bath.
The RSP of crude LPS in injection immunization is 100% . The bacterin treated with ultrasonic wave is
less effective than the whole cell.

The bacterin was tested for RSP after being stored for six months at different concentrations of for-
malin. The bacterin treated with 0.15% and 0.2% formalin lost 20.6% and 26.2% RSP, respective-
ly during storage. And the bacterin with 0.05% and 0.1% formalin lost S0% RSP.

The results indicate that the immunogenicity of bacterin would be partly destroyed during storage at
low formalin concentration. |
KEYWORDS Fish bacterial septicemia, Immunization, Bacterin



