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Pharmacokinetics of ciprofloxacin in chickens
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Abstract : The purpose of this experiment was to develop a simple and reliable HPLC method for the detection
of ciprofloxacin in chicken serum and to provide a basic data on pharmacokinetic parameters after oral and in-
tramuscular administration. The results obtained were as follows:

1. 0.2% meta-phosphoric acid: acetonitrile(7:3, v/v) solution had a high and regular recovery rates and was select-
ed as an extraction solution.

2. The recovery rates of ciprofloxacin were 83-97% with the selected solution in chicken serum and the detection
limit was 50ng/ml in serum.

3. Ka(abosorption rate constant) were 3.652 1/h in fasted group and 0.880 1/h in non-fasted group, and Ke
(elimination rate constant) were 0.061 1/h and 0.133 1/h, respectively.

4. The highest concentration in serum after intramuscular injection was 840ng/ml within 15-30min and 160-
324ng/ml in 1.1-3.2 hours after oral administration.

5. The time course of blood concentration fits well into a 2 compartment model.

6. On oral administration of ciprofloxacin with feed, ciprofloxacin was absorbed more slowly and the amount of
absorbed was smaller than that of in fasted chickens.

7. Blood concentration of ciprofloxacin increased in a dose-dependent manner after intramusclular and oral ad-

ministraiton.

Key wofdé :ﬂci;;oiﬂoxacm, chickens, HPLC, pharmacokinetics, two compartment model
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Ciprofloxacin(1-cyclopropyl-6-flouro-1,4-oxo-7-
piperazine-1-quinolone-3-carboxylic acid)& flu-
roquinolone A4 2] ¥4 3-FAlo)t}. Quinolone A|F2)
ATl 1960 tholl vancomycin @ A 149
cephalosporin A|Q 9] g28A|e} g7 Lesher et al'el] 9
3 Agoz PR =G on, 1980l A 24
] quinolone AlFe] FAYFA7L /MUFJY o]
4| 3419 quinolone AA2] G4 A F45 3 9L
t}. Quinolone® AHlFolA] supercoilingg Fo]Fo]
DNAZ Alel] Feds}i= topoisomerase 11 (DNA gyrase)
o 248 AAFezA AFHeE Vbl plasmid
ol 2 WAle] §i=A byl wiFel AT &3
7FsAle] ©hE Aol vl dlF oz M Zow
A A Aok, gollA] ciprofloxacin thAHAR o] thated
THF el 3 &A% gF 2L gley norfloxacing B
oll4 acetylnorfloxacin, fomylnorfloxacin, oxonorfloxacin,
aminonorfloxacin, desethylenenorfloxacin 5.2 thA}lx]
= 7o 4#A A}, A ciprofloxacing A sl
vhi o 2= bioassay] ¥ HPLCHIHo] F& o] &5 5
I} #2101  Borner et al'>& Agte] €F gl =32 o4
ciprofloxacin ¥ thAEZ-& HPLCE o] &3] H4jsl%
o, Kung et al'*"#} Tyczkowska et al'*& 7ol 4] en-
rofloxacin 3 thA-EA Q) ciprofloxacing HPLCE o)
B8l EAH sl bioassay i # vl asled 5 b 7ol
o H AR} USE Rl el
A3z # Al 141K quinoloneA|d 9] 34 at
ohJ2} enrofloxacin, danofloxacin, norfloxacin, peflox-
acin, ofloxacin 5| #7}5le] F5 9 ol oy AR
5] 9lew, ciprofloxacing 1993 HE] go] gt
71 A9, SN EY) Ad, AT, 4R
WelztedF, A4 etela AT 59 X8 9 o
uoll, x| o) §3A A, FetER, 354 =, oA
TRAAE, Aded 4o 218 9 digel, aeln
Fotx| el 718A A, 5, WAFEEF, AR
2t AAtel X8 9 o] Aol FriEiglon gho
B U g Ado] dldEd. ey daigkA] B
5l ciprofloxacin®] Al Eeloll T3t AFE F2 A,
R} &£, D7, o] F70 Goll At Pl S B HollA
IE]o] HAloll X%l AL olF7tA] gl AAolr).
upeba] B A2 gl g3 ciprofloxacing HPLC
5 o] &8l Al WS MR, ol F EolE A
A7 g3} uAHAR ] FAtololl A FAF HF

ciprofloxacin®] A1 s HI}FFS H|Zs}e, o}
=2 % T2 FFeAl9ke] ciprofloxacin®] ¥
FU Felol] Bste] =Ao 24 ciprofloxacing] A&
ofl a3l 7] % 2A8.E A=A} HAsigict.

Nz ¥ Wy

717 W AleF B A#olA) = variable UV detector
7} A5l HPLC system-& A28t 09, column p-
bondapak C,4(3.9X300mm, 1254, Waters, USA)&
AgEtRon] el A (w1, F),
CO, %71 (Belbeo, USA), 28] spectrophotometer
(Beckman, Germany)& AH&3lict. E4ol] A8-3t a-
cetonitrile®} methanol®& HPLCH-E AMg3lgion
phosphoric acid, triethylamine, meta-phosphoric acid(~
65% ) TTAl a5 ARt ciprofloxacin TFF
(100.2%)2 (F)AIAAZNA B4 Ag ALgslgde
™, internal standards+= enrofloxacin(99.8%, gF=1}o]oll
e Agstsich.

HYSE W AR AYel AEE H2 6-8FF (A
% 600~900g)2] HHA|(Hy-line)& <+ FE-gle] 4
S5t om Ayl ALslrld 59 B A
g, 545t 52 AFEA FFshaA 4dA =270
A AR FollA yhdel 715 24|
2 o] 83T, AT E L 24407 Bt A7 o
oFE T Folle Bt AHf Fol At

AlY Bl o : ASAFAZ 6-8FHAF
600~800g)e] 71748 &g b FEQle) 3aFow
VRS Al 125 24417 B9t AR ¥ AF kg
3 Smg(XRE&F)E AT Folsilon, A 2252
AR 28 AN F B BT Foslw,
A 321FS AR} BE AFEA FAA ¥ B
THo g Fodlgrt. $%= ciprofloxacing ZH5 8
el & AL AES SHoke] 2A7he] $9e AT
5 28 Eojalgch. £oiF 025, 0.5, 1, 2, 4, 8, 12
8l 24417}l 73 Wol| 4] M Hslod 36TallA 347 Wt
2| AA A E Felsha, 900X gollA4 2087 44442
st AEAg F8 ohg -20Toll BfslHA] 7Y ol
ol EAstsict 2% 9 A+ Fo4] ciprofloxacing] £
LA AL 2447 A A7) 6-853 2] (A
F 600~900g)el X|HEEeQ) Smg/kgd 7|EoF .
25,2.5,5,10 5 20mg/kgo] &ekS- 7t7t 4504 7
4 2§ Foidt 5 A Foid T2 Fo 247 Fol),
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% Fo@ FE Fof 308 ol Akl WANE
Fuloj X Fdet Axtel] 23] ¥F ciprofloxacin
$EE 2459

BEEAMO| A4 : TFT4-2 internal standard ¥
ol oj3le] ZAE At & o] 54 £ulE ciprofloxacin
9} ¥571 50, 100, 500, 1000 5] 2000ng/mlo] =%
£ uHE ¥ internal standardg] enrofloxacing HA] o]
4 fulEZ 2000ng/ml E5F zAslk] cipro-
floxacin Z7}+9] Fxof F&F 42 ¥ 20u4 HPLCo
FAs1Ac). ZHe] FEA chromatogram49] int-
ernal standard$}-2] W] (%)S 27| 44 whE3ie] F
e Teled EFETAE A4S

0|54t oHe| M= W HPLCEA : ol T4 &=
acetonitrile®} methanol& 7}7} 170, 30mly W& ¥
Z24E 700ml A% 2}E hL 4mle) triethylamine
3} 4m! phosphoric acid(85% )2 H713t ¥ S/HTE o]
83l E 1000mle] H %5 zAlsta AE Hel 0.
45pm filter2 of }sle] AL Pet. BA=AL UV-
visible detectorZ o]£3}o] 278nmoll4], AUFS7} 0.
01, 942 1.0ml/min0.2 3}%.om, Q)2e 20uZ
s BA AR 8-158-2.% 33ict.

HEYMES Fo| : 322 Horre et al”’2] W
& S8l & B3 gAS A4 EEIF(800XGg,
20min), 0.2% MPA(meta-phosphoric acid): a-
cetonitrile(7:3, v/v) $9& S 4Jo] E¢HA7] 3L 40-
45T 9] 3R ulk]oNA] 308 ulokgt oS 9000 X goll
Al 2087 AAEE F FEAE Fsl 0.22pm disk
filter 2 o3} F HPLColl F)slo] EAsl3ict.

FEB0izt 858 AlY : 32-8vi= Horie et alo]
A8 0.2% MPA: acetonitrile(7:3, 6:4, 5:5) E¢H-8-o8,
Bergan et al”?o] A8-3F 7% trichloroacetic acid, Jim et
al®o] AA])3} acetonitrile “18] 3 Tyczkowska et al'*o]
A}-8-3) acetonitrile: 0.1N NaOH &E48-94-8 AR8-3}9]
o, AYaEol] A el utel 33 vhE Ags
A}, Spikedt ciprofloxacin®] FEF HF lug/mio|
HE% sglch.

548 % HYW s =H : Ciprofloxacing olF
A} o g 50, 100, 500 ¥ 1000ng/mio] 3 E& 7HE
& 10p#8-8 7Hz} 1ml YAl spikedt ¥, 1000ng/ml
9] internal standard & 10p14 A 7}X)7] o2 AE )
olMe} e o g FEF Ao, 77| 43
urEsldeh. 3782 spiked HAHES FEAHAT ¥
HPLCol| FSlste] EFLH w75 A7k vlazs}
o B4 ¥l ok, sl peake] WA} internal

standard®] WHH|&& FHF, EFTAA 738 3
3] FA) A (linear regression equation)el] thlslo]
ciprofloxacin @] FEE Falo] R Holl Hr1H sxeto
H& 2 Ao A gEHN vee 94 £24
AF HPLC) FYsla TFEH7 FUE 75 A
7+9] peak®H 3} internal standard9] W A& 3]7nbA
Aol ciglal 28 AAsict

AnEA 5! EARM2] : Ciprofloxacin®] A dF
5 #W3=4Le Sigmaplot?] nonlinear curve fit7]E
£ ol8elgden], pharmacokinetics parametersy-
PHARM/PC(Ver.4.1, USA)2) Plasma-time data phar-
macologic calculation system-&- o|-8-8lod Al&bsle] o
Z3}e] v+ Student's t-testS o] B3} c}

4 o

Ciprofloxacin®| E&=ZM : o]F4 &ujs cipro-
floxacing ¥%557} 25-100ng/ml 557} A ubE
¥ HPLCel| F9d3ted sofyt A 4] A=A 4 (Y-
0.1504X-0.92633, r'=0.9999)% <1¢ 4 9Iich(Fig
1),

F&Zoe| &8 d|1 : Ciprofloxacin ¥ t}-& flu-
oroquinolones] Z33H4ol AT 2250l Y 33
H4& 843t ciprofloxacin®] 3]4-g-g 3 A
acetonitrile¥} 0.2% metaphosphoic acidg &3§13F 84
9l acctonitrile®} 0.1N NaOH & Z3F&3HgH 8-Yof|4]
7rzk 90% ol 4ol E2 ol Yehdon, 7% ui-
chloroacetic acid®} acetonitrile-g- AF8-A]+= 7+7} 58.2%
o 22.0%9 22 FTEE Jepich el a
cetonitrile¥} 0.IN NaOHE SE¢Hel SHojlA=
Z2HA oA AARe] BAIs|g o acetonitrile} ().
2% meta-phosphoric acidg £33 fMo] 793~ a-
cetonitrile®] geko] Z718 =& chromatogramA}e)
base o] QP1A] 4k TS Lhehigleh. ool wks
o] acetonitrile#} 0.2% meta-phosphoric acid% 7:3(v/
v)9] Hl-&E E3gt SolollA = 93.1%9) ¥ I45g
£ vebllen A¥zke] 237t A YERE S base4]
% QFAsldch(Table 1).

Ciprofloxacin® chromatogram % &g : #2]
3+ A o] ciprofloxacini®} enrofloxacing spikingdt ¥,
Autgr FELolol]l oal FEA At HPLCHEI
o2 2 chromatogram}oll4 Fig 24 By Zx}
7ro] ciprofloxacine] °F 6.2%-dlol, internal standard?Q]
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Table 1. Comparison of recovery rates of different extraction solvents in chicken serum after 1pg/ml spiking

Extraction solvent(v/v) Recovery rate(%) Mean£SD(n= )
0.2% MPA:ACN = 7:3 91.87 97.13 90.23 93.08+2.94
0.2% MPA:ACN = 6:4 98.97 106.95 83.98 96.63+£9.52
0.2% MPA:ACN = 5:5 94.63 95.94 86.78 92.451+4.05
7% TCA 68.94 57.97 47.43 58.45+8.797
Acetonitrile 17.12 20.43 28.52 22.01+4.797
Acetonitrile:0.1N NaOH 93.71 99.72 105.98 99.79+5.01
MPA: meta-phosphoric acid, ACN: acetonitrile, TCA: trichloroacetic acid.
* Significantly different from other extraction solvents(p<0.05)
Table 2. Recovery rates of ciprofloxacin in chicks serum*
Spiked Recovery rate(%)
ciprofloxacin ——
conc(ng,/ml) 1 2 3 4 Mean £ SD(n=4)
50 89.52 80.39 93.18 103.01 91.53+8.10
100 90.14 100.39 96.13 101.80 97.12+4.54
500 85.20 71.04 81.38 93.85 82.87+8.19
1000 81.86 107.21 84.12 9591 92.28+10.14

* Data were obtained at different days.

enrofloxacin 2 7.72-tiol|4} thE Wl peakgle] 7Y
72aA eyl 3 10mg/kge] ciprofloxacing 73
T gl 28553 F 47 247 308 F g€AdAx
H&3E A 7hel] FUE peakE AE T U
Ciprofloxacin®] 3|82 50-1000ng/ml Ale]oilA] A

uhe 228l E o] Balo] 22 F HPLCO) 3o
T4 A% 83-97%9] ol$ L FEE A 7 IS
t}h(Table 2).

A7 U 22 Foi%e PE sT#S : Smg/kg
ciprofloxacin® A5 ¥ HF5x ZA A, A4
& L1IAZl 8% M s el 223192 WE §
SEE UEhon|(Kas3.652 1/h), A8 whasisl
t}(Ke=0.061 1/h). 2e)v} vld4FelA e AATE
o} »&] A F5H0](Ka=0.880 1/h) 3.14| 7kol] ©3 3
kel Teeiglon] HAl T e AA Tl

A =4 Jebdel(Fig 39} Table 3). &% A& 3
T Fof Al A w2 A Fruo] Fof X 15-308
Alololl4] HF HaFEol Edslg o ofF mlEA)
Fastglck(Fig 4). T8 FoJA¢} BT FoAF FAH
¥YZ55E non-linear curve fitg EAg Ay} 25 2
FE®¥(2 compartment model)ol] Z F4Eglow
non-linear curve fitol] &) 4 FA4]L A2 3
HHEX % FAHE & 5 AU (Fig 3, Fig 4).

Ciprofloxacin®l €2F ¢t2A : AAA|F Gl AT
Y 3802 X84 Sme/kgd 7IF R 125, 2.
5,5, 10 ¥ 20mg/kg A "5k F7Pt &
Fo|EA o 2 vehliov w5t Skl A AA4-2
Fasie 7dgke] velkeh(Fig 5).
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Table 3. Pharmacokinetic parameters after oral administration of ciprofloxacin(5mg/kg) in chickens

Parameters Fasting Non-fasting
Ke 1.061+£0.029" 0.1334:0.038"
Ka 3.652+2.108 0.880+0.576*
T 1.09+0.15 3.15+1.23*
Con 324+128 167 £25"
AUC(tq24) 292+0.74 1.46+0.43"
AUC(t4w0) 0.74+0.35 0.391+0.18"
F/vd 478+14.3 45.8+6.02

" Values are mean+SD(n=4) and obtained by plasma-time data pharmcological calculation system.
*Significantly different from values of fasted group(p<0.05). Ke: elimination rate constant(1l/hour), Ka: ab-
sorption rate constant(1l/hour), T,,.: serum peak time(hour), C,,: maximum concentration in serum(ng), AUC:
arca under the curve(mg - h/L), F: bioavability, Vd: volume of distribution(ml/kg).

A
P I .
/, 5.83 ] 4.17
N 10.33
\L
B .
4_—5—.;;‘ 0 cx;;roﬂoxacm 4.17
L.S(1ppm) 62
T T T T b 7.68
100 |- 10.21
T S ot =
L 96.29 ZProCoxacin
3 Z 770 LS
g 60 | ER O
g
a Y=0.10504X-0.92633 | D -
§40 R’-0.999929 =5 : :
4 /J—Q____—IE 6.27c1proﬂoxacm
L) k4 “
=¥ 20 e ER 0 7.72
0 i 1 1 L
0 200 400 600 800 1000
Ciprofloxacin concentration(ng /ml) Fig 2. Chromatograms of ciprofloxacin in chicken serum.
. . . A: blank serum, B: spiked serum(2ppm of cipro-
Fig 1. Standard f floxacin. Standard curv >
g 1. Standard curve of ciprofioxacin ard curve floxacin), C: 2 hours after IM injection of 10mg,/
was plotted by internal standard method. Clos- kg cprofioxacn, D: 05 hour after oral ad-
ed circles indicate mean#SD(n=4) and sym- ministration 10mg/kg dprofloxacin. 204 of sam-
bols without bar indicate that SD is smaller ple was injected into HPLC with enrofloxacin as

an internal standard(see the detailed information

than symbol.
in materals and methods).
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Fig 3. Time course of serum concentradon of cipro-
floxacin after oral administration(5mg/kg body
weight) in non-fasted( O ) and fasted( ®) chick-
ens. Data are expressed as mean+SEM values
for 5 chickens. Lines are simulated by using the
best-parameters obtained from a non-linear
curve fittintg of the data with the following e-
quation; C=A,*e**+A, ke " A % e™*, Sym-
bols without bar indicate that SEM is smaller
than symbol.
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Fig 4. Time course of serum concentration of cipro-
floxacin after single IM injection(5mg/kg
body weight). Data are expressed as mean+
SEM values for 5 chickens. Lines are simu-
lated by using the best-parameters obtained
from a non-linear curve fitting of the data
with the following equation; C=A, ) e“*'+A, %
e A, xe** Symbols without bar indicate
that SEM is smaller than symbol.

400 400 T T 17
or 320 | e : IM
3600L 0
I ) n PO
sa00L | | 3
2 28001 oo |
®
2 2400} ]
£ 2000) 4 8121620 24
E le00}
g
§ 1200}
o
800 |-
400
0L 4 Lol

00 25 50 75 100 125 150 175 200
Dose(mg/kg)

Fig 5. Dose response of ciprofloxacin after oral(®)
and IM( @) administration. Data are expressed
as mean+SEM values for 4 chickens. Symbols
without bar indicate that SEM is smaller than
symbol. Inserted graph is rescaling of oral ad-
ministration graph.

&

Ciprofloxacine-2 fluoroquinoloneA|g 2] A sFA)
ZA GEOAF 2 D29 G(+)gll tistel Eor} wig-
¥ £ ohet vle| A Eehavlge] Folle Bt 9l
£ 70 deid e o] oHEE Aol WA}
37, ARz Q4Fx| 5ol Fa) xzo] gouvi®, 3
ol ©, &, WA iRF AAF, AARde) 44,
vlo]ZEekant FAZo] xa Y dhlle AgE R
i}, Ciprofloxacin®] AFefell B8 QA= Aol
Al B2 Bt Qe FEolAe) Ex Apg =
20, 5] golllel ANFelel ek FAH Mok
gliek. U4 g mFollA ciprofloxacing H-2l A Als
71 YJMA bioassay] 7 HPLCH-& Ahg3le, 5 why
2o 4Bt doa A ol ¥ Age
HPLCHE olfelol 83 22a% ¥Haslh
Ciprofloxacin®] HPLC £44] o8] £79] ol54 &
w7} 4853 Qlon) i Bite) 73-¢ chromatograme)
peak tailingo] A7 EAZ WES 3 ek ol
peak talinge ciprofloxacing] olu|=7] afF-<Ql Hog
deiA glem wety opnler| S HdeHoz xwi4|
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71 triethylamine®] ARgo] A= g}, B Ay
dAe QE7kA] o2 olEe o8 A A
acetonitrile:methanol: DW(170:30:800, v/v) E§toj| 0.
4% triethylamine®} 0.4% phosphoric acidE- 371t ol%
4 &rjollq o]2i& chromatogramge] peak tailingo]
HA s A8 S 5 5 99er o) Kung erale} 2
e} X ¢ F Uk @ @ =& FlA cipro-
floxacing Fel A Alsl= Whol tiste] @2 AHAE
o] cjokat wi-g AL83}%ct. Bergan et a2 7% ti-
choroacetic acid & 282 Al &3} A2t YFol
A ciprofloxacing HelA s, Jim et al®L a-
cetonitrile-8- o] 838} oA ciprofloxacing 7hts]
FelAegshe e Basisied oledt wies
AlgsE AF, 22-59%9] B2 3588 Jehiic. 3
5, Tyczkowaska et al'*2 acetonitrile®} 0.1N NaOH
E FF80lZ o] &sle] e ¥ 1 YA = lA
enrofloxacin®} ciprofloxacing HelAekslg o,
Horrie et al*’& acetonitrile¥} meta-phosphoric acidZ
L3 ol g3} A FFoA] enrofloxacing: Fe] 4 s}
= e R b o33t P ES o] 83l 85
ciprofloxacin-g FEA A8 A3} =5 H 7 90% o442
£ &S Jebde. 28 NaOHE Agslo]
29 A3 Aol ARl whe} ARe] AL
o o]3= NaOH®| A AL wfF o2 459, v ol
acctonitrile?} meta-phosphoric acid £8-§-o4-8 A-8-A]
= acetonitrile®] v]-go] Z7181EE basetlo] B-qks}
gieh. 24 Horrie et al’'o] AR WS WA
AH A8siedl 7hs] 71gstH C, cartilaged: o]
B31E clean up AXE A= H4 40-45T <] HA
ujok7)ollA 308 712k 3| Ak A7 F 9000 gollAl
208 A Eelste] 4FHE Hal 0.22pm disk filter2
o gpslo] BHE-& AAS £ HPLCO F4)3513ict. o]
#H & -2 A4 ciprofloxacind} internal stan-
dards®] chromatogram AtollA] ¥}l peakglo} 7|&&t
peakE A& F Uon, 7|EY APAEC] K
egRol g3t IFES JdS T Ut AEHA
£ 4AE 71F2 & slo] 0.05ppm F-Fo| 3t 71Zol]
glo}4] fluoroquinoloneAlE ) $HA3g-FAle] A5 el
ol] M3t W 3= Hooper?}t Wolfson et alo} =, 4o}
A, N, ¥ ZollA enrofloxacinol] thale] s} o,
Giles et al®& Fobx|ol|A} danofloxacin®] H|WE-elel]
thabe] Basl9lsl, Brown et al®o] sHellAe] cipro-
floxacin®} enrofloxacin®] AWEefol] thslo] H1s}e]
o1} golla AlEeloll 33t B 31 enrofloxacin o] £

ol WA 9} Hoffken et al*& Aglel] 750mg2)
ciprofloxacing ZF FoA] €F HuFzEEe 2.6pg/
mio]=] HIzk7]E 4.84)7F, AUCE 12.2pg - h/mlghi
#1921 Bergan et al*& Aol A&, ciprofloxacin
2 500mg S0l F4 SEASE 27 1/h, Al &5
A 0.023 1/h, vb7)+ 3.24) 7bolebar &t =
3} Catchpole et al”2 ciprofloxacing Aol L2
700mg F-o4A] % 5L 3.9pg/ml o] T Hbzt
A& 447F, AUCE 14.2pg - h/ml o] Quhst Harshsd
t}. Wise$} Donovan™= A&hol] §lojA] 500mgS 747+
FojA] Wl zA o4 HregEs 14pgelglon izt
715 5.6A17k0| AL 2.64|7 | HnEEol Edsh=
Ao g Husle] ciprofloxacin® Az= o g wal B
3l zAe] HJINAE EFgchn gHA Ut
Brown et a2 slol|A] 71 ciprofloxacin 1lmg/kg
Fol A 7 SEATE 148 1/ho|glon vl 54
T 0.194 1/h, 8717 47400l 0 8
EEE LA 093pg/mlo 2 B usigict £ A4
723 gl glojA ciprofloxacing 5mg/kgs 7T Fo
2] AAlFol JlelA "F Has s 0.32pg/miE Al
ofl QlolA 500mg T FoiAle] el 2.8} 3278
v} dgkow, Aol 11mg/kg A7 Fo3xe] 093"Hct
A Jelhdet. FATlA g% Hagss L1A
o] Zxsloled olzidt Axke et Al gloiAel
An¥e}l wisiAl Yeiyrh. §4¢ SR B A9
Az} oA 3.65 1/h& eh) Aglolld 2.7 1/h%,
NellA 1.48 1/h73} v A HollAi= Aztal 7R}
w2 A FrEe Aeg vehgon, et uid 24
FE 0.061 1/hV= Agtollel 0.232, soll4] 0.19
1/h*8x} =2]A] veht gellde et Aol ot
A wiAdRE-E & F A 45 AAEEE U
EhllE AUCYE 49pg - h/miz Aol AT $ol4)
9} 59pg - h/ml, Fel|l A 2] 6.0ng - h/ml¥c} GHA]
B HollA = Aol Aol A Bt HA) FrEe A
o2 Jepgrt. Muller et al®2 24123} ciprofloxacin
< Zo]| Fod%t A4 WF HnFTol ez A
LAY Hugs wit Yk BRasigs vl LAY
AAE FA AHE o4& 5 A9t F Yol cipro-
floxacing 5mg/kg& 77 FoiA] AAF vlA@AF
A ¥F Husr: 27 0.32pg/ml, 0.16pg,/mlo]
ar, o|2]¥ Az Muller et a2 Agdol] 750mgS
AT FoIA AAR Azto] 3.79, v|AAY Agtoe] 1.
99pg/mle] BF Hirgkd =dsvln Bng A
I FAsI o, B3 AR 2F A4A) g% Ay
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o} 715 Bo] T F71e] "5 FHaugso ot A
4] H7} YA)#gc). = gellA dprofloxacin 7+
o] ¥ U 2 3FE EDAIR AT v)AAF
ofl4] 1.09, 3.15A1 7]l ey, AUCE A4, u|A4F
ol4 Z+2 3.6, 1.8mg - h/LoE vehikow, Aglell
A dF s 747} 092, 242X7k2 8, AUCE
7zt 1596, 11.66mg - h/Lo. 2 BuEl A7} vz &
Aol aled F FollA] BF ciprofloxacin®] F7}
g ¢ F Jrt. o2 AIN= Garrelts et al*o)
aluminumoji} magnesiumi} 7 27} o] & F g
FEo|u} sucrate & FA| FAA Aol E-EH FF
7} ol Aicka B5rdt wie} ol 54 gl AuFol| FE
9] F55 whelisle B39 &2 i) ZloE 54
o} dbd, uid SE4E §9 A5 AAEIA 0.061,
u)d4)7oll4 0133 1/hez, AtollA] Z+z; 0.243, 0.
238 1/hs} wlzshd A Aol ol3le] HollA wiide] 7t
&E o), Aol e Aol sl wid S
o] W3k} giglet. FollA €] ciprofloxacin 5mg/kg 5
Fola], Fo] F 15-30(FF 0.259X]7H)E-Abolell EF
HueEE Jepllen 8% HussEs 0.84ug/mE
AT FH9A19 0.16-0.32ug/mlEc} A vebsict o
B} Fr SRS 158 olFell AEL 1A F3l%
7) wiioll FokA] it Yun et al®e ZollA] 3mg/
kgg &5 Foji] 21-232 AHolola ¥F Faskol
Eele, 93 HnESE 0.77-0.88ug/mlo)gta 31
).

o] 5 ol MiA SEARE 0.07 1/hE B 3}
Aedl, gollA 25 FoA] vl SEZTE 029 1/
hE veht 92 Hagse) Hass S AE
vl AANE By o) v DollA Bt Holl A m}
2 Aoy vy} AAg oz Auselel i Azt
= 9, A= AdlA 2] g kg vehiisich
Hoopere} Wolfson® & enrofloxacino] ol 7l
nl & wh2A Frso] AAe il A £
A% A3} ciprofloxacinoll 4 E B3 A2H-E vehllo]
ol A= gl Al Aol 7IQlse Aeg A
g3t Aol 23t gk g Ajh 254 cipro-
floxacin®] §5F Z7HAZ o vl ol A= A
AN A AT} giglov Holde wide xd
AN} 9SS FHY F sl ol ARE FY
shed & off Holl §loJA] ciprofloxacin® vh& FE7} vl
23 Boltt o o viAd S-S Yehiid, 28 F
A AT Fo Ao gL §3o 2 wEA FrE9
T AR v A A R w2A] B2 fo g FrE

o] HAs| M= Hog ety asjoz go g
+ ciprofloxacin®] Hell4e] AiA B A FoiF
2] FxHstl] i3t =ATL eliRiol ¥ Ao Algd
c}.

d E

g JAE ciprofloxacing & 712 &Lz &
38 F g8 vl b 958 FE80E 4
A8, 6-8FHHF 600-900g)2] HAA|7] B2
AARFIA] L gl L5 2 FTE AS kg Smg
+ 5ol ¥ A 555 £ e, 25 9
AT FoAl9 sebAle] B3kllAe] S-S BAE
AE B Ay ofg]rkA] fullE 0.2% meta-phosphoric
acid: acetonitrile(7:3, v/v) E&-8&oi7} 71} 73 &
F40E o] n2A Yehgon oladt 5§
o} 5 A28 o] S8 N4 ciprofloxacing] 3}
£2 83-97% WY g e, &34l E 50ng/mlolgic).
AT TR AN Y F SEYTE 3.652 1/
hejglem, v]AAF-2 0.880 1/ho]qlx, vid £
A= ZHZF 0.061 1/he}F 0.133 1/helglc}. AHlE kg
2 5mg9] ciprofloxacing &8 A& 15-304]] |
IFE(840ng/mi)ell sl o], AAFrE F
o ¥ 1.1-3.247F AolollA] 3155 (160-320ng,/ml)
ofl Exsiict.

HollA] Age} 3 Fore FrERE FEAR
on 3 FFFE AATe vlsle] Al Jebydet
Ciprofloxacing®] ZA¥ ¥FEx WHile= 3+ Fo44)
S} 4 FoiA 279 mys & YA cipro-
floxacin®] WEBEE 24 % AT FolAl §Fo| 24
uh-g Uehliet.

ol AIE F¥3led & uff ciprofloxacin Hell
oA - FEl vid] AA FrE wi2A] sy
He 4% vehilen, 2% F9A]E A7 FoAAL
o} o AgsA s FARNAEE wis vEAA
B A& FrEda s wjdEgler, AS
9} g FodAe FrEEe Frse 38 FLA
© Ao2 Jepgon, vide 278 RHo) gp2s A
o2 FAHc}.
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