J. Fish Pathol., 5(2), 77-86 (1992)

Aeromonas hydrophila®l ¥ vjste)ole]
Hoink3-3 FakekAle] 9%

Aue, dhed
FAF g oy e

HKCE 27}vel Fa3td £ Aojde $i9 §4 43} gojge] W} J=& AN 2332
Hydrocortisone, Oxytetracycline, Chloramphenicol 2 Ascrobic acid& ¥4¥ F4 ¥ F712 §%
zAste) o5 ofEo] Higke)ols) WY YA viaE 4 24 A HYd £ 2PER 4
uw 24C AYFAA FKCE 474, HKCE 3534 71 £& £3 $3718 vehidz B39 A¥
4% 9 8%A 4 AQAH A AE &L FKC7H 75~100% 9 e HKCE 50~60% 2 vept 24T
FKC 5677} vleiojole] Wo uhgel &35} ¢e o2 Jeich FKCE #48 ¥ 7 422
271z BAEAR A9 3349 +3 $A) 4~3224 27 1288 doten EH, 457 R 8
Zd 24 A4 AF4H £ A AEF0) 25~50% 2 Yeh} 279 75% B} dokon g wjee)els]
wel whg oA o5 B Fof wel Wit de Y45 A Fbel dv Aoz U

Key Words : Aeromonas hydrophila, color carp, aquatic drug, immunosuppressive-factor, immune

response, FKC, HKC

drict 45718 AU #20] Fdde &
4 Fgo] Hgo] oA, BT
ol WolZ wAg & glch ol# ol Aeromonas
hydrophila®) 7l 98 dofuke F47} BYt A hyd-
rophilas FFo1d BAole el 4 EA(Boula-
nger et al, 1977+ Neilson, 1978 5 Trust and Sparrow,
1974) &A% W2 handling, P2, #3729
39 23 2L gwess ZAFNNE ofF HALS
UERN £ (Bullock, 1961 : Plumb ef al, 1976 ; Shotts ef
al, 1972) 274 dAod.

Aeromonas 9% 29 of9 NaHozA ¥
AU 38 gAY AHgol go oA WATY &
&2 33 9N FYdN g2 FAFel ARHL
Qe Aol oY@ o FdHoR AT o4
37] 918 A2l gy o g ofde A Woly
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2 Post®} Khalifa(1976)€ FA7H40jo HKCS ol
HMES o3 § A43En 4 $A7E 25 B4
#A o} 539 W3S 47 A% Thunes(1982) 2
Ao 7)ol fragmented bactering FAFste] A4 W
o Bh3g A7 G Plumb(1984)E "etglotd gl
ol FKCY %o Aol @3t B3 3¢t 28n
Lamers$} Van Muiswinkel(1986)& ¥oj9] HHHS
dFelA HKCY FKCY ¢4 A7t Hlasia,
Baba%(1988) & LPS9 WY Hxbo] B3l Hi &Y
I, Lamers$(1985)2 FKC9 &3 #a7tet w9 7]
oo Hated BT AT 1Y HAF o hF o F
o 99 whgo] thsly] o] HA T AIHE A
gaA dohle | ofgjgo] W AXolth 1L in
vito A8 Aste gal Axv) adx YA 4§
7 B E e Wilold §Aagr Fopibyd ot
A wd g 2 o7t Y 397 BoER o7
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WA Fof Adde o 71A alle] YL vA12
At AE ¢ 4 Atk 2 89 Fole F4H it
w2 stress(Ellsaesser and Clem, 1986), A& (Horne
et al, 1982) 2 A2 oxytetracycline®] FAHRijkers
e al, 1980) ol ¥2A Aot wetd & =xdME
H 4ol A hydrophilad) ThE W g 717 47
93t FKCS HKCE B4l FAleted 52 234
2 gAY g4 $3H Yoige g Y& HESL
w4 &7} o 4E+ Hydrocortisone, Oxytetracy-
cline, Chloramphenicol & Ascorbic acid& WY o4
o BHo FAlsto ol& oFgo] vldyole WY HA
Foll vlAE 9%E 24 agh

A P

Agojol HgYol(50~1009)= £ U8 YoF ¥
2Y A8 WFE d7AR HE Fopdol ooy
AG Ao wheg o3 FRE § 50650°] plastic A
Fzo 7tz nje 4 S48k ST £XF F AE
AT 49 71 39 A #e F£&& 2~UC
2 %7 o A 27 w 43 &5 U
£ A7EA o] F7E ¥ U 18 Hol2
Me Aag e AlRE 1Y 38 FEEH

AG#EE 1919 B4 A7 $E38d4 BL34 S
Uetlly 8ol 245 Be Bl Aemonas hydro-
phila PDA-1 7524 2 REAZ A¢ TSA 1%
s zlo] AlrhufFatAN HEol| A3t

gA# 2ol & TSA WA A 25C, 2447 F< ofH)
wiorst ¥ TSB WA 25C, 48417 At A7
TS AHgaqc) o # Aol formalin®l 0.5% 7t
H5E Hrlsld 24A17H Fo AolA WASA for-
malin killed cell(FKC)E Z¥]8H{ 1L, 100C, 30% 7€
A7) WH0 2 heat killed cell(HKC)E #u]3tth
FKCS HKC 10000XgolA 3087 94 &3y
do #AE AR ddrz 38 A T 10mg/mld
r7b fnE 97 4d49se dgste 4% ¥4
dojo g A&l g9 BHEAJE NaN:E 005%
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A7hsto] 4Co] Fiok

Ao uhgo] #F B4 902X FE Aol F
AYTE A stgom, 16T, 4C 3 32CY AZA)
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39 2dE g9 998 ojHF 0.1nl4 B TS
= W e AHskg

7% obg e Weold Ano] #F 4L HEYeld)
FKC 848 5984 47 Fo 45 485 4¢o
o B7hjo] FAsle W whg b3l AxE AE 8
Aok Yo AHgd AF FES FH 2 Fo HHS
Table 4o Yebd uls} Zol hydrocortisone(Sigma),
oxytetracycline(Difco), chloramphenicol(Difco) %
ascorbic acid¥ 4 F7EX oHF T 4 40mg, 60mg,
60mg % 30mgel FE7t HEE B 0.1m¥ FAL 8
Atk o] ¥ge YzrF2AE PBS 0.1m¢ R FKC ¥4¢
$ 247 B7hd 0imd¥ FAbse ] at gt

mgo ¥4 Yyre ¢4 72 34 dHeH, 74
Zto] W4l 4 AY FEE Fo F UF /|TEE uy
Fooly Hyste AL Eeld F microtiterd 22
24 $7tE 23 ddd $3 FAtS YA
o #AE 471918t Aeromonas hydrophila PDA—1E
W 34 4¥E P9t o FFE TSB #Ae] 25€C,
A g ohE LIXI0CFU/ME HE2 A Y4
2 FTE 2o ¥4 48 ddoz AHgegh o
T4 A A9 7 497y oD 0.1nlH E7hfo
FAGon FA e WA Ee= Y G Fo 45 2
$FAY HYolg goz 91, 34 489 Ao
o 4EE(RPS)Z eI

A 3

F& AojdE FKCY HKCE 5o vlddold &
3 FA7HE Table 19 Jeri3lt & 4878 494
d, 16C. 24C 2 TN FKC F47& 294g 4F
Ao 64, 512 B 1288 474 M w8 &3 FANE
Uehd whdol, HKC Fo+& 247 w93 2%, 35,
45A0 16, 64 2 322 YER}IA FKC 5977} HKC
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Fof 7o vzt g7t & Aoz dehgo 18
I, 73 FAE BY 4Cd WY A7 AgTe
FA7 M B RS S F ok

Ay Mg F 4FA9 19X10° CFU/MY ¥E8 2
A4Y @ Yol F4 HALE T A YZEL Ta-
ble 291 YEHASILE 2, FKC £o7E 16T, 24C € 32
ColA o) A& 247 40, 100 T 40%090H
HKC T+ 20, 60 2 20% 2 Jehgdoh 181 v
gdols ) 4ELL FKC $477} HKC Fo75
4 EE 48704 £& oz yegen F¢ 23
ofM BH 4T 4971 M 58 A& ¢ F Ao

A9 Hel ¥ 8FA 19X10° CFU/MY 58 3
A48 #uiggold 74 ke Ju) 4282 Ta-
ble 3o YehhSIth & FKC £4F¢ 16C, 4C 2 32
ColA FKC $997% 24 0,75 2 25% 9] 4o A&
& Yepiglen HKC F47€ 0, 50, 50% 2 e
A o] Wl Hjgejo] HEEL 4TE AL FKC
Fo|14 HKC Fo7e Aoj7t ¥z du, $& %
Ao EH 4CA 47 7 & e ¢ 5 Ut
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33 YA7HE Table 4o) JehSIch 2 4878 4
8™, ascorbic acid; oxytetracycline, chloramphenicol
2 hydrocortisone &9 A&7+ FKC %4 3 $44
ZA 1T F MR w2 7 SAK 32, 16, 169 42
Uehd fhde B9 ¥ pRST FA# W27 182
Uebdth metd A7) 8ol Rod vlgtjolel i)
7be dZ7FR A Hlow, 94 Ade ascorbic
acid?t 714 %1 hydrocortisoned] 7} &L AL ¢
F At

g %o ¥ 45 4 8F A 19X10° CFU/MY ¥
=2 34 4% 3498 9 74 HAEH A 4EEL
Table 59 69} YERHAT 24 A¥TE 4HET, asco-
rbic acid, oxytetracycline, chloramphenicol ¥ Hydro-
cortisone 9 HelFE 50, 25, 25, 25% o 4o 4=
& U utd) PBS HE 1 daTe 5% 2 U
Efith 0|24 FEo] FofE ugol &L )
7R Ag G0, ascorbic acid7t 7H ¥ hy-
drocortisone©] 7H¢ #& AE ¢ F AN

Aa

Table 1. Agglutination titer of antiserum of color carp immunized with Aeromonas hydrophila PDA-1

bacterin under the different temperature conditions.

Temperature

Immunogen  condition -
©w 1 2
w2 e

FKC" 24 16 3

16 0 2
I PR

HKC™ 4 2 16

16 0 2

2 Heat killed cell

3 4 5 6 8
@ s & w4
128 512 256 128 32
32 o4 32 16 0
o8 4 2 g
64 32 16 8 2
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Immune response of color carp to A. hydrophila

Table 2. Cumulative mortality of color carp challenged intraperitoneally with 1.9X10° CFU/m¢ of Ae-

romonas hydrophila PDA— 1, 4 weeks after immunization with Aeromonas hydrophila PDA—1

bacterm under the drfferem temperature condmons

Temperature No. of
Immunogen tested
condmon( )  fish
- 327 N “*5
FKC" 24 5
16 5
S m s
HKC™ 4 5
16 5
N&rm{{{ w5

Refer to Table 1

" Relative percentage survival(RPS)

|
|
|
|
\
|

12
55
5 5
302
42
5 4
5 3

4 5
- ,2_“
55
2
_ 1_” | -
3 3
I 1
,AO, o

6

ro |

RPS=1— -
% Monahty in controls

surviving at day

Cumulatrve
*3

7 10 15 mortality( %)
122 0 &
5 55 0 100
22 2 60 40
e s 0
3 3 3 40 60
I 1 1 80 20
000 w0 0
% Mortallty in vaccmates
- X100

Table 3. Cumulative mortality of color carp challenged intraperitoneally with 1.9X10° CFU/mé of Ae-

romonas hydrophila PDA—1, 8 weeks after immunization with Aeromonas hydrophila PDA—1

bacterm under the drﬂ"erem temperature condmons

Temperature No. of

Immunogen tested
condmon( o ) ﬁsh

D Y
FKC" 24 4
16 4

D
HKC™ 24 4
16 4

Nén'u{u}{w u

* Refer to Table 1
™ Refer to Table 2
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z % Jolo] AL 18T EE 1 olstolA HY vkgo] A5

3 9 7)ojo] REFHTGT Sk £ Aoy ug

Avialion(1981)& o5& 3482 He)g & ola Jole] A, hydrophila®l E WY WgS ATy P
ol Wl who] A ETHT HYL RijkersE(1980)& 16C 4879 $3 $A7H 2 Ju) 42go] A Ve

Table 4. Agglutination titer of antiserum of color carp antiserum injected with aquqtic drugs after Ae-

romonas hydrophila FKC injection intraperitoneally

Agglutinin titer(1: )

dose/body weight

Aquatic drugs Week after immunization

(mg)  (kg) e e
1 2 3 4 5 6 8

Oxytetracyclin; - N 60 - AOV* . 8 716%“4717 7 2" Wlﬁmwi)ﬁﬂ
Chloramphenicol 60 0 8 16 4 2 0 0
Hydrocortisone 40 ] 2 4 2 2 2 0
Ascorbic acid 30 4 16 32 16 4 4 0
Control 8 64 128 o4 32 2 4
PBS™ 0 0 0 0 0 0 0

Table 5. Cumulative mortality of color carp challenged intraperitoneally with 1.9X10° CFU/n{ of Ae-

romonas hydrophila PDA-1, 4 weeks after immunization with FKC followed the aquatic drug

injections -

N No. of Surviving at day - ﬁEuirrr:urle;tive .

Adquatic drug el S 6 7 1015 momaliy(8)
Oxytetracydine S 4 3 2 2 2 2 2 22 0 25
Chloramphenicol 5 4 4 3 2 2 2 2 22 60 25
Hydrocortisone 5 4 3 3 2 2 2 2 22 60 25
Ascorbic acid 5 4 3 3 3 3 3 3 3 3 10 50
Control § S 5 4 4 4 4 4 4 4 20 75
PBS* 5 4 2 1 1 1 1 1 1 1 30 0

** Refer to Table 4
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U olg st A3 dHE 7] dEd Afe
oA vjgjolol MY w32 A ety 4H s, 32C
AT 2¢ §3 $A7 2 AEE0 A He JeR
Ho} RF2oML Hggols] W whgo] dAE &
Ae AR AZ¥th Ruangapans(1986)& FKCE
27 A8 Ud "ol #A A ¥ 174
34 A¥E 58 o= Az wolyg &Y 2
F~5F Atolo] FKC HzjtolA At AM7 ik
el FKCe 92tujoloA §8¢ + Slvke & Wil
t}. &9, Lamers® Van Muiswinkel(1986)& ool
o1A HKC7} FKCHL} 870 old o ¥& §3 &
A7k ARTGL Sk & 489 A4 vdYold
FKCS} HKCE 548 4% FKC Foi79 3 34
7t 9 A& &o] HKC Fo7EY ¥4 YeY Lamers
9} Van Musiwinkel(1986)9] Buohe T Z#7} o}
ok ol dge ¥AYo] TFY A hydrophila
79 o FAL shte glo] Eux 44¥ 5 A
oy, 1 Bk #Fo metA o] §49 F4o] 2&
g zdd we 2A gedde Fol e Fude
o] Hola} Azttt 12ln £ HYlAM 4T AETY
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874 S A7k 3E 4YE B AEES A
43 G477} dolr Fojg L e HOE Hop 34|
7t} wolg e UA#A ¢ethe Ruangapars (1986)
9 ¥19 g& AHE Yehho] ofF AA e 7|
Fe g% o drdojol & 2oz AlgE
Ellis(1981) & stressol oJ#f WY uhgo] JAs e A
£ corticosteroidehe 3220 oA 7AE 4 gt
91, oleid 528 oY ofFe AEA F UA
A7), g & dMY Fol9 smolting Al712HE7H &
A dolfe 4 457 Fole 37 €02 AT 2
A8 21oJA hydrocortisone ¥E 79 &3 A7t ¢
WE&2 PBS thz TR @ASA A=At Picke-
ring$} Pottinger(1985)°] <18 corticosteroid®} %7}
E ud A& Jehdda 3, Ellassews} Clen
(1986)€ 7%, &4k vt3 5o & stress7t 34 ¥
4E @A8 9A Adda Yo 2gdn AT, 2
& 2 N9E HAYE T 89 coisold 37}
(Ishioka, 1980 a, b) A1712, ofel ZF corticoste-
idE FASFH g3 A4 AELE FAAA 93
434717} oAtk 8 th(Anderson ef al, 1982). ¥

Table 6. Cumulative mortality of color carp challenged intraperitoneally with 1.9X10° CFU/mé of Ae-

romonas hydrophila PDA-1, 8 weeks after immunization with FKC followed the aquatic drug

injections

No. of

Aquatic drug tested

Surviving at day

Cumulative

*3

fish 1 *- 2 34 5 6 7 10 15‘ mortality( %)
Owtetracycline 4 4 3 2 1L 1 1 1 11 7525
Chloramphenicol 4 4 3 2 L 1t 1 1 1 75 25
Hydrocortisone 4 4 3 3 2 1 1 1t 1 1 75 25
Ascorbic acid 4 4 3 3 2 2 2 2 12 50 50
Control 4 4 4 4 3 3 3 3 3 3 25 75

4 4 0

PBS™
“ Refer to Table 2

* Refer to Table 4

|
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i

—

160 0
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APAME hydrocortisoned Hl©tYolo] AH FAlg
2% o5 Bt XA stress 2 3o wlg
dole FA AT Pojde & 4gg Be £ e
AL2 A E.

Rijkers5(1980) & Jolo] E7] HY 72 WY Hs
7) Aol oxytetracycline® 43 A7 5 A+ F9
SAY HeAE 15U ARE 3Ye) FHY FA Fo
39S 9 AYY A9 yhgo] o Fdn g
Van Muiswinkel 5(1985)2 FA7/l4ofel A Yersinia
ruckeri O #4202 "N 149 Aol oxytetracyc-
lineg 2758 A4 @ 3o Asidrin &
HL. Kreutzmamm(1977)& WFoIA oxytetracyc-
line# chloramphenicolo] MEA WY vhE-& o 4|
01 &9t & d8AME oxytetracycline®d chlora-
mphenicol & FAIS 23 &3 A7t 4 o) 4&&
of hETHL YobA ofF L ME GEAW o]Eg B
19 AA}NEZ NdYole A hydrophilas] AT B4
& $o9¥ o oxytetracycline £+ chloramphenicol 3

< AAE Foste A& WY g AN &
de Aeg Ag®L:

Elis(1981) 9J3td ojfro] HY wgof %S v
Ae 2249 FHY o7 a4 AR E 94
A7 RRHTE FYUA ALEE FF8o} ddu
AL AbR S gdsle] 53] vjEpulE ojfe B u
39 @A) dat B 477 d8A goda g
£ A¥ AolA ascorbic acid FAF 4879 $H &
A7 2 AEES EHE 23} PBS URTRG §3
FA7E dix oA YE o o7t HR ¢l
Atk Durvest Lovell(1982) 2 E. tardast E. ictaluriol
e Advj7] 2ozt AFAA ABEE 77 9
M P4 Y 8 7FE0 gL HEe co BT
FoqE ¥ar @vn stk Li%h Lovell(1985)2 E.
ictaluri %90 WF Ado)zle 3 whge vjERl C
7t ARAY a7FEY AL o Ay BE de
FHEG D gon HE C7F ¥EF A4 " 4
HEY AZEo] AT Y. £ dfHdAE o
£ Rige 93 238 Hogutgo] AsHe ez
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e FAlo) o8 ascorbic acid®] Fole AHE 7)
g+ gl A7 Tl uiF Aoz Agd
23

olde AAE F¥H BH WvYolo A hydrophila
of & kg dojA FKC7t HKCEY #8439
YA HZA FAA AL FoA Hede Ro] A
FEoY AFLA B} B& A7t F& oz 4
Zect, E£3, WA HeAl oxytetracycline® chloram-
phenicol? 22 HUAE ¥4 Fosle A wg o
o] HY whg-& AFAY F 9121, ascorbic acidT
FAtel o Fol= WY WS A AL F g A
02 A74dd. 2H8g oy 4 dAE FoY o
€ FoAE o 9 FoN7] 5 1gda A3}
£ ol gasie ojeg @Nol thafM vdYof o
949 44t ofFel Mz HA A Bav}
A& Aoz Azt
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toxin from Aeromonas hydrophila . effects on age-O

Effects of aquatic drugs and immune response in color

carp, Cyprinus carpio, to Aeromonas hydrophila

Bo-Young Ji and Soo-11 Park
Department of Fish Pathology, National Fisheries University of Pusan, Pusan 608—737, Ko-
rea

This study was carried out in order to investigate the immunosuppressive factor and immune respo-
nse of color carp. The protection and serum antibody production of juvenile color carp aganist Aero-
monas hydrophila were investigated on the effect of temperature differences and injected several aquatic
drugs, i.e. Hydrocortisone, Oxytetracycline. Chioramphenicol and Ascorbic acid. The fish were injected
intraperitoneally with 1mg/fish of HKC and FKC at three different temperature conditions as 16C, 24T,
and 32C respectively. There were induced better protection and serum antibody production in the fish
which had been kept at 24T than in the fish which had been kept at 16C and 32C. The FKC immu-
nized fish were followed 24 hrs later with intraperitoneal injection of 40mg/kg body weight of Hydroco-
rtisone, 60mg/kg body weight of Oxytetracycline. 60mg/kg body weight of Chloramphenicol and 30mg/kg
body weight of Ascorbic acid. respectively. The control fish were injected PBS only. The fish given
the above aquatic drugs reduced serum antibody production level and protection rate when compared
to control fish. As the results, immune response of juvenile color carp immunized FKC at 24T was
more effective than 16C or 32C and immune response of juvenile color carp injected several aquatic
drugs which was seemed to be immunosuppressive factor.






