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191), A 59 A& AA FHQ FEHT,
olfolel d4AE Fod LR 121 oJF7t

A= 7o) 0AS] Ayt B4 vH e 4% 5o o
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U g oA 261417 ojgta B offrt He
749 F84¢ ¥aFAT, Hustvedt5(1991)2 0AE
ip% pod H2E dojd FA4PE o Yehhes o7
AFEAYH parametersd EFEL FAHOZ ¥aY
E3 g 2 dFoMe g4t gojo g A=
2 0AE 59 ¥ 84 Joldle 4R 558 42
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Ax 2

dAel AF 950 + 5092 FoA(Cyprinus carpio) &

AeNsta B4 ofojo 2 HE Rof uigton o

A7t 92 g4 FAXEE Be 7Y

ol gle 4T AMEott HPolgL whadd &

g4zm)dA o 34T AT 4o ALt

AYPZF gole 3709 F2(90x45X60cm)d sote] T
10784 Fejslg Lx& 23CE Igo.

2. A¥#

YE Kinki ¥ Dr. Aoki®] 22 olF WRAAT
135 (Aeromonas salmonicida ATCC 14174, A sobia
ATCC 9071, A. hydrophila ATCC 7966, A. hydrophila
ATCC 14715, Edwardsiella ferda Edk-1, E. ictaluri
ATCC 333202, E. hoshinge ATCC 333779, Yersinia ru-
keri 114, Y. rukeri 11-29, Vibrio anguillarum ATCC 19
264, V. ordalii ATCC 33509, Pasteurella piscicida KP90
06, Streptococcus sp. NG8206) &t A 288 0A9] £4F
Al #5:9) Micrococcus lutusS AYAZE FHATLE
HE d5dte AHgagn 4TSS BHIW AN 22
C EE JTCE 3hof 24N wjgate] ALgaglon &
7o ¢4 fAE A%td dFFel 10% glycerol

Ar7lete] ~70C o] BESHEA A 4E g

3 $4A4S AE%E B4

MIC(minimum inhibitory concentration)$} &4
¥%v USFDA7} 9431 & disk diffusionS A
439 HO'grady 5, 1987). BT (Micrococcus lutus
or Aeromonas salmonicida)E Muller Hinton(MH)
brothol M 2442t ¥i%} ¥ MH broth& AHE-3te 200~
1000842 34§ wgd 0.1mgE A7 10cme Muller
Hinton Agar ¥jAlo] #Y&tA 9& §F o 3027 WA
Atk 2] & wro EEFAAE 3% sm Fo
diskell Soul¥ FFAITII AT o ARAY F F
HE FHuA ol ¥ "o EA LFAHG

209 B o)A 427 wj g T AAYYge JA4 &
EF0FY gAY v o FAA FrE 4%
39 MICE dAdYo] rle HAsrE AREY
t.

4. A¥ol2 HE AuAH

F4H7 S d¥ole] nEYPPo2 BY Y
5~08n¢4 & heparin(200 unit/ml)o] HE FAIIE
AMgate] #3t3 microcentrifugeo A
10000rpm 2.2 3o SEI YHEEF 45 E Hdd
AR gHOR ST #HY ddd) 3~5 nie 44
g AH4EIAT AlSe d4H0E §Y HEEdA
Hdtel 1 Z4zhg £ F Jsto FAAFEE 2
B4t

5. A Fo oy

ATEAE Y3 7 59 oA E PBS 3894
Inéd E)E Algslo] 3~suale) HAyolo] FAFd
g9k T8FAke FHE A FY Yoz w
g B9 5 289 imlg FUsdon EFAe
o]} g@e g HAY Y3 FEE A
B 23C. 5009 £Zo) d¥olE &7 1ML HAF,
FAE st HFFEIb 250mg/d = 150mg/d7}
A sa 347 ¢ AUk

I

1. ofF €AW el g% A drizts

Flat-bottomed 96well plated] %0pés] MH broth$t
100uld] olF8A 12)3 10ule] Micrococcus lutus(24
N7 #%FE MH brothE 1/10008 843t AHE)E
7tete] F4o] g HL¥EE MICE 243 Table
lo] FASE OTCE PolEE Yetuotel GHuy
A dvtel 93t MICH7H wokA L oy OXe ©
3E Mo oo} 7 FA4A Y FEAY A &
Ao AFe FHF Ao} USE B9F2 Atk
Control24 o]F8% 100pltd4le] broth 100p¢E
A& OXe ¥4 37t §YE MICHE Bo F
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Remz ¥4 A7k g uAY g% veg
# 4t #79 479 g9 Aoe 23€n

2. OX% OTCH ¥t oJF Y94 A2 A04
H 2 ¥4

ojFolA HUAHE JehE 6 Genuse Mol g
OX% OTCY MICE HEYH WHEo2 HHd A Ta-
ble 20} EABHY. @A Streptococcus sp.E A
4% A 25+ OTCY Hlgteq OXol Bt %& 744
< Jehfl &3] ERM(Enteric Red Mouth disease)
o 49 Yersinias OXol tidtal o s0ujo)4te) ¥
& B84 E B cH(Table 2). ol |8 Vit Ft
Edwardsiella tardas& A88 5 FAA) MIC7H &
1~gue Folghe yepyon FEAFY FUFY
Pasteurella piscicidae OXo) A gt 244 & Bolw
43¢ Jdehfgct

3. RoqR2e g 0XY &5 WA

OXE ATE A oA $AL F HiAd T¢
3 1 FEe ofF U~4MTHEY A He Aoz
debgon 4l A4 £ iy A A=
a8y OX & 2% FASHE 4N T 3o HuXY ¥
Zo] TEd F dg AL B BE 8F ¥
ZAAE BolUd 1¥kY ¥F Tt YA 17¢Y
o4 fFAde Aog JetgdthTable 3). ¥ FAM
de 27 FFest W4 =4 JdERouU platau
stage 9o] A&FoT 7Ade 2EFANGE T

Table 1. The change of MIC value by the binding
of oxolinic acid to serum proteins of dif-
ferent fishes

MIC (pg/me)*
control
carp serum tilapia serum
10).¢ 0.0625 0.0625 0.0625
oTC 0.0312 0.0468 0.0625

* Standard organism : Microceccus lutus
* MIC value : pg/né

4 2 id g8 HAFAY ¥4 de Re g8
Ao $44¢ 87 T e ¥& Fo 49 o
AR 2 g, & HuFErt 24470 EEHI o
¥ plateau stageglo] A& FAde JHE 2o, ¢4
AE oFd &7 Y& FAE: HHOE Ro4A £
At E A EHgMY EE4E B FUT

4. 94 7o) o7 $AAY EXA vlH: 9
¥ .
| 480 3CY 204 22 §% OX o H& F

Table 2. Minimum inhibitory concentrations of
oxolinic acid and oxytetracycline against
13 different fish pathogens

0X OTC

Aevomonas

salmonicida ATCC 14174 0.06 1.58

sorbia ATCC 9071 0.02 0.36

hydrophila ATCC 7966 008 055

hydrophila ATCC 14715 0.12 1.15
Edwardsiella

tarda Edk-1 0.40 0.60

hoshinae ATCC 333779 0.12 0.60

ictaluri ATCC 333202 0.09 2.51
Yersinia .

ruckeri 114 0.08 6.31

ruckeri 11-29 0.05 2.63
Vibrie

anguillarum ATCC 19264 0.03 021

ordalii ATCC 33509 0.14 0.76
Pasteurella

piscicida KP 9006 0.88 >100
Streptococcus sp NG 8206 >20 5.25

* MIC value : pg/mé
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20T 0CE 2399 Y& F22 $7L 9 Yehe
o]#9 ¥F FE9 WEE Table 49A Yehiiith =
AR 48417 BQE 10CY AolE E, F 2molA 4
A7t 288w FEHEe F3g 3JolE YehiA
Stth U Table S|4 Ho] £5%0] 239 Fok 44
N7 H48oE OXol FEAIAS W BAFoE & 9
79 fA 28 458 YeAL 2718FFR)
ol AMFoz ¥F 5% AAE A $Age 3
§ 2o 9

%

AAAS 2 Sulfarl®} Oxytetracyclineo] i3 W4T
& 1960 thol Bo] UERou 19675 19724 Ato]
dNE 478 ZASAL 19799 o Fo) oA FA4%
Z7HE 83 gloe Bt Hol It (Tsoumas 5. 19
89). ol7 ¥ o]f2 FAld HEE NZE FAARA
438 Oxolinic acid7} 1984\3 o] ¥ $ee}g v ¢

3
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AA B3N 29718 @ 9 th(Bowser. 1990). 2
HEg o Ay dFeA 1 o]fo] F7H3L AU
OX 9 712 $AAY OTCY Fi% &4 2 Wis
HZd73g 1 o] & Hgte & Ardxe YEFHY
Yoz g4xe 38 £Y sfn2d HPLCH(Hu-
stvedt 5, 1989) SOl A Uehd F e SAA dARtE
FE TR SEEY £ ¢ 24 238 A3t
Ak E4FAX Oxolinic acide #E U &5, &
g3 oAzt A 2gn AFE Fdhe 842 o]
Yol 80% 7 WA He A2 et AdcH(Bowman
5. 1980). 184} broth EAHo offe ¥F o
Ate) Aol AF MIC 57+ B35 BH3td £ 27
Table 12 #o] Foji} dejulole] Y Hrte] o3
OTCY MICH = ¥ #$% I%F 37} sgod 0Xy
MICA = #gsha] 4otk 1A off d3Yy o
A ¥l THFolMgE wl oxol W Aol
gAY, £ 2gAdds 0Xg B9 com-
plex7} brothtfol A o443 & E#HE Jehld7] o

Table 3. Observed serum concentration{+ sd) of oxolinic acid after different routes of administration

in carp at 23T

Oxolinic acid concentration in serum(4g/mé)

Time(hrs) o _ I e
oral L. m. Lv. dipping
1 025+ 004 500 2880+ 4.17 849+ 1.53
3 0.31 + 008 6.04 1537 + 1.80 486 + 1.03
5 049 + 0.18 7.10 N.D. 401 £ 052
8 049 + 0.18 N.D 1729 + 0.87 278 £ 036
24 0.69 + 0.06 9.57 15.16 + 0.87 278+ 039
48 114 + 0.19 303 993+ 224 0.90 £ 0.28
72 L13 + 0.57 232 715+ 1.56 0.65 £ 0.21
96 0.95 + 0.52 3.03 6.49 + 0.63 N.D.
144 0.64 + 0.18 219 341 £ 043 0.30 £ 0.09
192 219

041 + 0.17

% N.D.: Not Done

** for oral. im., iv. : 50mg/mé/kg body weight of fish

*** For dipping ; 50mg/mé

187 + 045
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d Rolth(Bowman &, 1980). Bt} FEF AEE 9
HHe olF ¥H H7t ¥ HPLC o o 449
FT EAol 8% AHolnh

OXol that o] & HWHA ATy Z44E OTCY
AN 2o} 21gatA wgsle Ao e Table 2
ol A ERG vt} Zo] ¥NE F 138FF Pasteurella
piscicida®t Streptococcus sp.& AT 11FFE OXol
WE MICA7H OTC 270 Hl8 10¥fold @A
Eb i AAGGulolA satelite colonys] Fej2 vpehrt
= WAaZFY 8 £ F g 27 d449
supercoiling®] #H T DNA-gyrase® A 3DZH
A F4E AAse OXY dio Uy & + v
Mt Edd7t A doivbAH M Hooper 5, 1989),
Ev OXY batericidal effect7t W& #e} tf 29 A
ol OX% ke A AHEH A7) BEY Aol (Ing-
lis § 191). 2222 5 £ oJFHAA AT of
A OXe AbdaHe A FHAAH OTCEY ¢
S FE FAAGT & AL RolH, Owt Pasteu-
rella piscicidaS} Streplococcus sp.ol A E Macrolide
Ak AminoglycosideA ] &4 A7 A gA2A Boh &
AAY F & Aol

Grondel5(1987)9 o}3t¥ OTCE Atael Efdto]

Table 4. Concentration of oxolinic acid in serum
of carp kept in different temperatures af-
ter dipping in 30mg/m¢ of antibiotic at 23C

for 3hrs
, OX conccntratlon(/‘g/mf)
Time(hrs) L
300C 20T
0 330+ 031 303+ 0
3 247+ 08 173 +£ 0.25
5 1.67 + 0.16 161+ 0
8 321+ 098 252+ 0
24 0. 36 + 003 090 + 0.04
047 + 0

48 045+022

Jolol ¥l imoly ivEdd] Ha @& AEF o
458 Hgu aRE dYFEd met 47§ Aot
U&g Bk E Salte(1983)2 OTCY #4%
o] 23 YA FA7} A H9FAY 19
U 0x9] oFo] ug GedEe 23t #4448 §
HAZA AHgEHolR OTCH H3le ol3x B A7
7t Ha g gopolth. & d7A oy e F2E F
3] OXE Folo] %o & zAE EF5E9 ¥
(Table )& 2% im¢ ivEHdAN 2 27] 3%
TE Holx im# ATFANAE vl HE W& 27
3seoy dd ddudze $Eo wjdg H
Fo] ddojit o] 4o g ZALE Husvedt5(1991)
o A9 $YF AHE BARYYY £ 2 X
ZAA oA 2HEYE Bole OTCSe ¥4

AR £ FLE Jehlo] 0Xo 2Fd i@ 2
B34 Ev B¥7I OTCYE te EHo| & BdF
Ach(data not shown).

Kasuga5(1984)0] A7 o8 tdoz &0
0X9 W&z X FFE ZAHG dpo] 93td
L FoM Wt gAY 288 4T Faste A
2 BT Folg o] §¥ £ ATdME 10TY
LHHE FAAY F94 U= OXY W& E

& fo n

Table 5. Starvation effects on the oxolinic acid co-
ncentration in serum of carp after dipping
in 30mg/m/Z of antibiotic

Starved ﬁsh(#g/mﬁ) Normal fish(pg/mé)

1 2 1 2
0 214 219 3.03 2.52
08 0.87 191 1.55
5 08 0.92 1.61 1.61
8 0.25 022 2.52 2.52
24 0.24 0.8 0.87 092
48 N.D 0.08 047 0.24

* N.D © Not detectable
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2 & g2k (Table 4). 284 & WHE Fol9 3
ARLEQ 23~uCE A WA ARse] ZA
24 fo49e 2ol BY £T U Aoy 8%
ol kao g yolo OXFE HAEY ofHe) 2
EH2E T4 v YYUAMY F2uste 0XY &
9 Mol 2 9FS FA }S Aol

729 WPy} Fojotie ook vide] v 4%
(Kasuga 5 1984 ; McCracken %, 1976)%% &7 = &
ue 881 Fugle dFL @304 7 HEg
22 AHHIUE YR FES TN 37 g
A e dfe £Fd FodE 35S
g3 452 F5dhert s Rolo. gutioz oF
Foo 28} He Yol oln %HFFA A 7
A&ztEd g HA%Y %oz 1 AYEHEs}
Azold ulg ol okstd Ageel gl Hojnz 2
AgoHe 25Ul AN d7o1g ALgdte 3
Adololgl YT Table 5 oA Be uigh 2ol
AHole W 7] YFFEE EYoY WHsEs
azolg fAlR AE BHo 942 RHY FEET
5w gsiso] glov Yy dab)ee & Hsht
Aee F2A gk

Bruno%-(1989)¢] Bio] 3 dojol A salmoni-
cda® UHAGAA FELHA Fa% VIS ge T
9 Af & FE& F OTCE ipE FA8YE A+ AW
OTCY ¥x/t 1352 eqF fHAdYe H1g
9t oo thdte] £ 43 & @A ol 9HY
g HIAAL FWYE oF7t AY FFsol
dhe kWS AMgEonE Zole jpFey e A
€8 Bruno5(1989)9 d+9e d& 2AF#E 2 A
0.2 AZtEd 28y OXsh OTCY dold 5883
4 =5 24308859 2old o3te vded 23
T gte A& AT 5 gloy YWolg 4ol
ARG 221H Aol osA ojF9] AdeF AR}
759 0X 79 oHd F¥E vAe 7o g A
&5 A&o] iAol & Aot}

AE2H 02 OXe FEYH ZHdA OTC H& §
73 ofFue] AR ATR Aol AF FEHA

Egerng $A8 FANZAME o $ AT FAol
GEA ot BT F Ldte OXE FAE
0 £2o dFE A A Yo} AZAAE HP
AZE OTCY Al FAA2A $& o¥As A%E
2y ot}
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Absorptin and excretion of carp treatment with oxolionic acid

The absorption and excretion times of carp, Cyprinus carpio,

treatment with oxolinic acid

Hyun Do Jeong, Jai Yi Ha, Min Do Huh and Joon Ki Chung
Department of Fish Pathology, National Fisheries University Pusan, Pusan 608—737, Ko-
rea

The absorption and excretion times of oxolinic acid(OX) used in farms as new aquatic antibiotics
commonly were evaluated with determination of the effects of water temperature and feeding to para-
meters by using the bioassay technique. On the same time, antibacterial activity and the complex for-
mation of oxolinic acid with serum proteins of two different fishes were compared to those oxytetracy-
cline(OTC).

With more than 10 times lower MIC values than those of OTC in the strains among 13 analyzed
fish pathogens, OX did not show the decresed antibacterial activity by the binding of serum proteins
in carp and tilapia. It implies more powerfu! potential of OX as aquatic medicine OTC.

The serum concentration of OX after different administrations the oral, im.. iv and dipping me-
thods were compared. The higher beginning concentration in serum and faster excretion times were
obserbed in im. and dipping methods respectively. In the oral and im. administration, peak serum
concentration after 24—48 hrs and slow excretion times demonstrated in both methods. These phar-
macokinetic characteristics similar at 30T and 20C water temperature conditions, however, beginning
serum concentration of OX in fish dipped in 50mg/¢ sol after starvation for 2 wks was appeared lower
than those of fed fish. It suggests the importance of biological condition of the gill or skin for absorp-
tion of antibiotics after dipping administration.



