ZXF8 Ao A Quinolone A|A| AFLEZ 9
TAEH

SN v Eo] AAGshE 22F AREER AF ol HAArBES FHolAY o
Asks B2 Yoste, AR A HRT o W Mdez T 3 uedAl
A& xgste] FoE ok olHd FFAlE 7H5olA L ARE Atgo ZIAA THE
AAEAAZ del AMgEE o] Utk o]d FFAY AHES 7H59] A4 FHiel A
UAS FAlol of71skch A AlAR R A WAEAE A2t 35 EA8A &
AR QA4 shHA T £ Ut M= A AH-Z 5004 259F 02 ST

A ol quinolones(FEE) 9] AHg-o] F7HEHA 7MEolM = EA7F B Qlch
2 Al bacterial DNA gyraseE Aot T4 FAlolth AL FtA9 Al

Zetejol X1 Z2AQL nalidixic acid7} 22 ZHF X Foll ARGEHEA AIFEITE 2

| FAl= Bt Fol4do] Filnarrow spectrum), FT Fof Al @4 TiiA 3
St wom, oA HA wMEE & A9 w27t A =He, A7 279w W
gk 28o] EFolch

19704 o]% A 2 A} H=2 FAAZE ALEHAH A 1 Al FsE FatA|of v
3 &2 v ol ek a2y Al 3A|Y AEE <Al flumequin-fluorinated 35
E02RE JiEo] ddgo] SstE|T ofFEA R Aol LT FHE KA
tt. A 3A|] A Z+= norfloxacin, enoxacin, perfloxacin, ofloxacin, ciprofloxacin, 1
2|21 tosufloxacin F°] Qo o]5& <FE3H&(pharmacokinetics) 22 YAH#Q] F47}
e Ao 1% HAL YA, HHpde] 2 Bxsty BE izb)= 3-8A7te 2
F2 AHAE st ZollA 20% A= diabdch 8o 2= A, 1) &
4 78 BY, IE, dE&EAd] gEA A A3F5eRE 34 aEs 2ES
B4 22 EE A9 4 oA Ad HE, el weol Bl 7, g
FHlEd, WSl E 2P &3 Fofl ARgEitt
7hEolA Hat A9 AN RGAZ AEEA AAlE 20004 o] Foff LEIHA Flstn

U

Z}
4}

L oo
o

i)

ok 2

T
Iz
il
!
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A= Aotk T Buof st FollA enrofloxacin®] W&o 50% o]4-E Hirst
on 27 ZUEH 73*}01]/\15— REA S7HAE BojRa Qo @4 ZE AR
Al5kaL e AAH Ao A AL AR EA7F H3 ok gAY
AT By tetracylmes2 484%.9_2 50% AZE XAk Qlon, sulfonamides=
115E, penicillins= 101 E AZE 2R 3c) AEERE B aminoglycosideA], macrolide
Al, quinoloneA] 1)1 polypeptided] £ 22 Wo] ARE3FIL Qo o, cephalosporinZl=
ZE2oA A Hog 7P AA AFEE|TL 9tk Tetracycline |+ chlortetracyclineo] 2F
261 E22 W1 oxytetracyclineo] oF 220%0] AL2Et} Sulfonamide|= sulfathizole©]
ok 7105202 7P wol AL D, penicillinAlo] A= amoxycillino] 7F @Wol AM-E1
9lt}. Aminoglycosides = neomycin, quinolone#]:= enrofloxacineo] Wo| AR Q]
= Aoz A 54 AR A dibl ARA7HE A ARS-Ekg/ton)S
20039 7|&E0 & A9 7S 81.4 g/ton, B2 42.9 g/ton, &= 9.1 gton OS2 A A0
S 3k S22 o 510 A= RS ] A1 Sl Ao2 Lsisle &
3] A7t FARE FAAREEF dib] gol =HiAjo) vlg| B ANEES Bolxn
At A YA WAEAE &, HA, 9, 5 71504 Eejd drdekd, o 2
A 5 A9 FRol TAl EllEEP*‘P°l—§“‘?4_°I oF 80~90% o] & WSS
Holx glon, gofjA e FF-2 ARLEA, AZEA] 59 A=A A
of ¢ 50% o] WAE 2o HAEEA ARGl Az ZAE vl ok #AEE
A ARgel ® shte] EAHL Al AREAolth JFEH gt A4 vE-
AZ3 WA o) gt Ao vebdth A Levet 9 95k AREE HAL
At kS-S By 32 20010 0.17% (17773/102,8247), 20020 0.14% (1454
/105,7207), 2003yde] 0.20% (2367/1153607), 22| 2004dols 0.25% (2904
/114,057 2 Jebgch 429 7L 200010 0.05% (47/7,5167), vl=-2 20004 of
0.46%(15471/33,64874), TF= 20009¥¢f 0.21% (347/15,828 )2 A =tk
a4 A A1~9—o1 Ui sYue] Belete A4 ARASUE $AS 9 4%
3 220012, FUYFIA A, 4427 M, 2 WY 502 BEFRE 18
ol&2c} g1 7]-q/\]~n,-1:¥7-“ﬂ_l HACCP #37] 3§} 2006 ¥ Zoll= Hj%], 2007 @ Eof= A
A, 3RS 183 2009 o= AREA 9 2AE HACCPO R A8 1A} dict 18]
wgAlRel B3 ZRsd Bl S70) A4 BHs] A AAFHEALRY) 5
GAA JAER pgstr Yok B3 FE4E HAAETIE 5 F AT 1S s
e T FNE £, TR g, QAEHEAARE & 5E a3 ok
I FAtol A A BEHQ TPk FAAY AN-E FEA o R Beste
SO AFA Y] ZQlS SAHOE HAXE stojop Fith T2y BrlHes =5 A §

:%
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BA AFHNE QRS Aol EAb BH Y LS Alestel 202 FAA
o] AM-E Eole Aolth 181 FAA FRYE AR shte] Wde] E £ AT
FoRTE H71HQ FAE7EY] A AF s B &‘Zﬂ i HUE P et
¢ Fasich £o8ts)z] Sofl F7|Hed FEAEY AR % T AASL TEAXF
T FARA St ARigA et dAste] RUEES "e'/\lﬂ% o] A&ZQ W ¥
Qo] & & U Ao|th

AzHoz s dAdoln A&l Wb Ags oAb AMA =d¥
food-producing animalsoll A oF=9] AR 3 Zhwo] H YL FH #94/\}, 4?4_%11_% 2
APHA] =il AgR] ZEe] o]t ‘I}EW AE7H] A
ol g¥& wE3tojof st HR= BUEPE Foko] FEE &4

ﬁ?“”é*ﬂﬂ}d Quinolone il A8 & & Mz
.{The Present Use and Regulation of
- the Quinolones in Livestock)

Seung-Chun Park, DVM, PhD.

Lab. of Veterinary Phamacaology & Toxicology, College of
VYeterinary Medicine, Kyungpook National University
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et Ml AICH

-GAH A {1940 0] T)

-SHAYRY AICH (1940-2010)

-BU A YURE AU SN E WHSIA 2§ 2ol

- B8 Mel AICH

-UDE# F A IS ABB.
- GRUBY S2 AXD ot T8,

- BlcholEe| SN YRS JUNIIHEH

a Bololy
b. BAXSH &K HUYNR, G S

c. BRI A2 B= SO AT YSH NS 1 AB YR

d. 28 +&

ol

8 AT X O]

The term antiblotic means "against life” or "destructive to life.” An
antibiotic is a natural compound synthesized by a living organism that

inhibits the growth of another living organism

An antibiotic is a substance produced by a microorganism that at low
concentrations inhibits or Kills other microorganisms.

An antimicrobial has a broader definition than antiblotic and includes any
substance of natural, semisynthetic, or synthetic origin that kills or
Inhibits the growth of a microorganism but causes little or no host

damage.

Antimicrobial activity : structural and biochemical differences between
prokaryotic and sukariotic cells.
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ST ALE

Humans and our domestic animals, can serve as hosts to a wide
variety of disease-causing organisms (pathogens):

Host

L

Pathogen

L

- In Livestock -
Growth Promoters
Prevention of Diseas

SRl o &3

SO

To be effective,
At site of action in sufficient concentration and time to kill or inhibit

) thimal effect : Cpssv> or=MICx4 ‘

1) Blood concentration
2)  Serum concentration may not reflect tissue concentration
' 3) Infection may reduce tissue penstration or may inactivate

by bacterial enzyme
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gl

b =

Sk o AEQIN B
1930 Penicillin discovered (1928}, Sulfonamide {1936)
: Streptomycin (1944), Chloramphenicol {1946}, Chlortetracycline
1940
{1948)
1950 Erythromycin (1952), Vancomycin {1958}
1960 Methicillin {1960), Gentamicin (1963), Ampicillin {1964),
Cephalothin {1964)
1970 Amlkacin (1970}, Cephalexin {1970}, Carbenicillin (1973), Cefoxitin
ey {197), Cefaclor (1979)
jens = 5
1980 Cefotaxime {1981}, Moxalactam {1971), Norfloxacin {1984)
1990, Newer quinolones for systemic use

o
(=]
e

SH <

B

_Antibletics

Class of Microorganism

Bacteria./g Mycoplasma %Ricketﬂaw Chlamydia | Protozoa.

oo

Aminoglycosides:

+ +

BetaJdactams

Chloramphenicol

+ +

tfcgsam(de;

Macrolidey

Pleuromutiling.. =

Tetracyclines

Quinolones

Sulfonamides -

i e+
K0 S O RO S

lTrimetho;ri;'nuj

bl F b+
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PRI

httones £134k XN THe gihastrg

PSS

A A8 Rseah 1YL AOMF G RALS O GR fae e R €ha
ot AL b iR

2 A A2

20049 DIE - Tetracylings : 484 (50%)
- Sulfonamides : 1152
- Penicifiing ; 1018

- Aminoglycosiges, Macrolide, Quinolone, Polypeptide, Cephalosporins

ZZY VIBALE S OY AISHOIE UM A2 E (kgiton)

20034 - §HAl: 81 .4g7ton (460 685ky/5 6E3kiON)
- § 429900 (167 4974g/3907Kton)
- 4 [ 9.1g%on (42,434kg/s 670Kton)

UM N WY EA

-2, WAL, S OIENIA S2l8 4edRiE, (182 2 238 5 M2

©

SN 2L0l oI AN F 20 ~90% 01419 %}igfléﬁ

DH

&0l

- GOlN 28 (DS ARTBAR, MEZAN S0 AsEN S
o} 504 Oj&lel HAE

X Y
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TER RS

£32004 4 & (205)
®2003 £ (200)

CgEuAUE

HEdNSY

Aetoiol M

Quinolones

1, H=2 giAls 2o X1 Z2AIQ) naldixic acidd} 22 28E X&
- B2 £0]40] ED(narrow spectrum)
- AP S0 Al @ TAD ASBIEO ED
- S0llM 2| Bi&E 0 & He) w0t Wl =,
- MY oo giliel gt &8,

2. 19704 O1F A 2 MU =2 N0 N
- H 1 AICE A2 oA oid] E2 U2 FOol SuCt

3. Ml SAICH R =2 SRS flumequin-fluorinated RO Z2E] JHL
- Norfloxacin, enoxacin, perfloxacin, ofloxacin, ciprofloxacin,

tosufloxacin =
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Quinolones? |2 X

i
H
i
]

Ciproflé;ix’zél ; 5 Ottoxacin
# B =SSN | PR
2F B L = S
2t I8 FH=EMH a8 g
S DX tH (=]
( 48,45 a) -1
¢ogas I
Region Livestock - Poulty Pet Animal Fish
Enrofloxacin Enrofloxacin .
) ) " Enrefloxacin .
Europe Fhlmgmne Difioxacin Difloxacin (Sm:(;%
G Danofloxacin Oxolink add Macbofioxacin
Enrofioxacin
. Difloxacin
UsAa Enrofioxacin Enrofloxacin Orbiflasacin None
Marbolloxacin
Enrofloxacin Enrofioxacin
J Orbifioxacin Diprofloxacin, Ofloxacin Enrofloxacin & acd
apan Difonssin Vebufioxacin Orbifioxacin Oxolinic
Oxofinic acd Oxulinic acid
. Enroffoxacin, Ciprofioxadn
Enrofloxacin s .
Asia Danofloxacin Dansfoxacln, Oaxacin Envooxacin Oxofinic acid
ciprofioxacin Fhusnequine, Norfloxacin
Sarafixacin Oxofinic acid
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21
=4

‘33}% Fl=

EXH ol oS &

AR Q8RR P WHO B114(°98.6.2-65

%
29

>)< TIYH HES 03 128 1Y

Region Listock Pouy .. Petéimal . . Feh
. Enrofloxacin,
Enrofloxacia y .
Latin America Danofloxacin Ciptoﬁma({h, Danoﬁo:faon enroflaxacin Oxolinkc add
Cinrofloxatin Norfloxacin, Flumequine
Oxolinic acid
Canada None Enrofloxacin Enrofloxacin HNone
Australi None None Enrofloxacin None
Enrofioxacin{$28)
Enrofioxacin, Cprofiaxacin Envol " Ciprofioxacin
Danofloxacin, Norfloxacin D o:z:x\ :Woc 4 in“ Ofloxacin, Fumequine
Korea Oflaxacin, Orbifoxacin anofioxac N aC i . Norfloxacin
Flumequine, Oxolinic acid Pefloxacin, Flunequine
Peflaxacin, Naliddc acid (;‘f::“"a?"'gr::“‘ "‘:‘“’ Oxolinic acid,
Cenfloxacin XAk, Saralioxac Nalickde acid
: Piromidic acid
X '02,7.25 B/HZL ML C120A DIAE),

Quinolones | AIE

¢ Nalidixic acid: Urinary tract infections

£ Cinoxacin, oxolinic acid, flumequine: Mammalian, avian, Farm-
raised fish

Norfloxacin {1985) & ciprofloxacin: Canine & Feline infections
Enrofloxacm Animals (1987, Europe; 1989, US) :
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Enrofloxacin 5 mg/kg, P.O

Parameters Chicken Turkey Calf Dog Horse
e i ¢°mpaﬂm¢!ﬁ\"}2d°‘ o
K, {absorption) T o1 174 044 538 474
v‘;r,‘,z‘1 {h) 03 040 158 0.12 0.15
K:{ﬂelimination} o045 018 0.045 0.142 0.123
Tz 156 39 154 49 56
L _Noncompartment m i i
Toae 25 14 54 0.90 051
€ 149 11 06 166 163
.F(%)mm o 101 61 8 91 60

Ciprofloxacin for dog

Low dose {11 ma/kq)
Parameters : -
Single Multiple
1.18
Tmox 1.18 1.70
AUC 595 353
Tyslt) 4.65 748
s TCF . o
Crnax 043 0.83 0.95 290
Tonax 795 488 823 457
AUC 387 898 8.07 i 3050
Tiom 20.08 1050 17.78 972
TCFiSerum 43.25 71.25 39.25 56.25
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Pharmacokinetics of norfoxacin-glycine acetate
In healthy pigs

. L . , . Lv. P 0
After intravenous and oral administration in pigs | Paumews Unit dministrati rheation
) Meanr £ 5D} Mean 1 Sty
v A ront? 7852275 41211409
h 8 pontt 068+016 | 024%010
2 a ! 1.96 +0.35 0991038
i 2 s 0122006 | 009003
k3
3 AUC pomtt 9.66 * 2.55 347 +1.11
s M ot h - 078027
2 e, h 036£007 | 0792029
s - fosps h 7424335 74314
1 4 1t 13 ot & " -
Tins dprae L1 ht 083+£017 047+021
K., r 0.26+0.16 0304018
Withdrawal time = Co ugmt! - 0.43+0.06
144 In {Ceftlerance)(t1/2) Ty h - 1362039
Plasma: 144*Ln{043/0.01)*7.13=38h MRT h BA7T £335 8384185
Liver: 1.44*Ln{10/0.01)*7.13 = 694063 h LB Lkg 't G8+026 -
Rule of 10 10°T1/2 = 71.4 h (83.9%) P I XY -
t
v Lkg? 466 %138 -
F % - 383241935
Fig ¥ Drug
e,
- Ding dormuldion propertics
Intrinsic molecnle propertics - e ‘, $
/\‘ (may be oinmuz«l)
PD PR PR
A A A
(f.‘)t:asv potency wm%‘mw\ ,dewamc: waluenr af ,fu:a of Exteny :o{\
Qesratution R ST Ara rptres

¥ hte

P Treer il vupRwdry i -

Dose Dosing interval

Figure 1. Maln phasmacekinetic (PK) and phatinacodynamic (PD) par ameters o detemmine 3 dose and a dosage
regimen, The selected doss should guarantee an appropriate overall exposure {thatin lum depends on bath plasma
¢lagrante and the extent of abisomtion {(bicavailatifty) and on two PO propenties namely, dose effitaty and drug
potency. Tha seletied dose will influence the withdrawa time. The selectivity of the drug effect will rely on both dose
Eéeiecﬁvm and intrinsic grug properies &petiitity. The dasing intereal will be a hybrid funclion of the lerminal haif fife

tlearance and volume of distrbotion or tals'of dri. absorption in Lase of Big-f

) 14% Bienrial posium o the Ameri Acadk ot \Merm:ryeﬂ Veterirary Pharmacalogy and Therapeitics- 2005, Rockville,
USA, Role of PK/PDin Velerirary Drug Development, P L. Toutel
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Quinolonel| &Fol&JI=
{(Maximum Residue Limits, MRL)-1

MRLS (ppm)
Compound Animal Tarpet tissue
CODEX Usa EU Korea
Muscie - - 01 0.1
Bovine Liver . 01 03 03
Oving
Kidney - - 02 0.2
Fat - - 0.1 01
Mitk - - 0.1 o1
Enrofloxacin
Muscle - 03 a1 0.1
Porcine Liver . - 02 02
Pouttry
Rahit Kidney - - 03 0.3
Fat - - 0.1 0.1
Egg - - - ]
F = =
Quinolone?| X R ZII=
{(Maximum Residue Limits, MRL)-2
MPRLS (ppm)
Compound Animal Targettissug ——
i : CODEX_ USBA EY ..Korea
Muscie 0z « 0.2 0.1
Bovine Liver 04 - 04 03
Chicken Kigney 04 - 04 0.2
Fat 0.1 - g1 0.1
Danofioxacin Milk - - 0.03 -
Egg - - - -
tuscle [ R - g1 0.1
Borcing Liver 0.05 - 02 0.05
Kidney 0.2 - 0.2 0.2
Fat 81 - 005 a1
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Quinolonel| & FoIEIIE
{(Maximum Residue Limits, MRL)-3

Compound Animal . | Target tissue b MRL2 (ppm)
P g CODEX USA EU Korea
Mustle 0.01 - ~
Chicken
o Liver a08 tN] -
Sarafioxacin Turkey
Kidney 008 - -
Fat 602 0.0t -
Muscle - 0.15 -
Liver - 0.15 -
Boving
Marbofloxacin | Porcing Kidney . 0.15 .
Ovaing
Fat - 005 -
Milk - 0.75 -
- ——. vy
Quinolonel| AZ3|EJ|IE=
{(Maximum Residue Limits, MRL)- 4
MRLs
dCompoun Animal | Target tissue 2 lppm)
: (‘:O\DEX USA EU . Koren
Muscle - - O3 -
Chicken Liver - - 19 -
Difioxacin Turkey Kidnay - - oy -
Fat - - 4 -
Muscle - - Q2 -
Bovine _ - -
Ovine Liver (o 1]
Porcine Kidney - - 15 -
Fat - - (o X -
Flumequine Milic - - 0.05 -
chi Muscle - - Q4 -
Sl Liver z z o8 -
Kidney - - ] -
Fat - - 028 -
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DU sME ARSE A

(Ob AR AKSurvelllance): SEYRARRI T SIIIM S5I3F DbS, ZYTAS,

(Lh) ZEREAMornitoring): Ry SRS UE 28 = URE

(C}

SHS0ILE FAMAIR S0| UILE TIFRRIE DFsd0] 22 018 £ SHIE
Yoz HAISHE JAIRAM JIEEUA| 22t £ UHE S HBAESA

ZE|

LRIGIAHLE 20101 FISHH A AISEE HAIRNM

JISE=EDIA SEY22|SOHRE & 2 F FHIZ AL AA|
) EHMEAHExploratory): U ZHEE D501 3 SI0QUR SIHLL
FESEI|E0] 8350 Qs JAKCHA 20 2850 UAl Y2

e Y22 HAISHE FALEA 0] Z22HE A FAAH =H Sl
g

s [lJ{[l l'>*

Residue Prevention

Responsibility for residue in animal tissues: The government. producers, veterinarions,

Residue preventions

teachers. academicians, marketing associations, and other interested parties

1} Educations of laypersons
2} Rapid-screening test technology
3} Rapid information
= FARAD {US}: a USDA-supported computerized databank of scientitic
and regulatory information
{1} veterinary drug resistration information, current fabel information,
saftey data, pharmacokinetic data, toxicokinatic data, withdrawal
information
{2)Jounal of the American Veterinary Medical Association (FARAD
digest
{3} Best service : Telephone, Fax, E-mail, www.farad.org
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