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WE:-HEMAACEEKENYERBE EHNA. % 10mg kg ' WA B HAERETARTFAVEKE
BORAMAFDEKER . ORILRAFY E SR . 8 8oos 6350 e i 3K 29 e, Fl MCPKP 2
R NEBRFLAEAHPE. . ORIRARTEKBERANORILEARARVEERIN O LY A HE > 5
H}10.25% 1 6.22% . BEAHNARBEFESXBRWR="FHER, FBHYRBEDNFEFOBEINT 40 =
0.16h.t, ;7 = 0.86h.t,,53 = 16.47h .V, =0.10 L- kg™ ' . Vb=3.03 L-kg~ ' .Cl; =0.12 L-kg ' -h~ ' AR Y R E MK AN
SEFE R . 0RABRAFCEKER DRIARFFUVEAREO AN BEYNFAAE RGN
H—RRH —EFREE. ORALBA R EKRBERNOEIEZADREN I ERNS BN 1, =0.31h,
t1,23=6.47h . Copy = 2. 14pgeml ™' T, = 0.44h; O RA ARV E WM ERZGWRBII N FNS BN 1
=0.53h.1,,23 = 14.47h.C,,, =0.70pg-mL "' \T,,, = 1.10h, i3 B 88 (1 R FLEQFF A ¥ B K 75 H 5 RSO IK 24 9 2 B L
ORARFADEEN MR, N ZAMENAESRE ., B TIHRE Y 2728 kN 6 5 Bof &2 B8R, Br
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Absorbing, elimination and bioavailability of
ciprofloxacin lactate in Cyprinus carpio

YANG Yu-hui', TONG Heng-min?, LU Tong-yan', ZHAO Ji-wei’
(1. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150076, China ;
2. College of Veterinary Science, Northeast Agricultural University , Harbin 150030, China )

Abstract: The pharmacokinetics of ciprofloxacin lactate following intravenous (IV ), oral administration of
ciprofloxacin lactate solution and oral administration of ciprofloxacin lactate mixed diet at 10.0mg - kg ™! body
weight have investigated in healthy carps. The plasma drug concentrations were determined by HPLC. The data
were analyzed by MCPKP software. The bioavailability of oral administration of ciprofloxacin lactate solution and
oral administration of ciprofloxacin lactate mixed diet is 10.25% and 6.22% respectively. The data were
described by the three compartment open model after IV. Following IV administration, ciprofloxacin lactate was
well-distributed and slowly eliminated . The main pharmacokinetic parameters were as follows: t;,,, =0.16h.t;,,
x=0.86h.t 53 = 16.47Th.V, =0.10 L-kg~'.Vb=3.03 L-kg"'.Cl, =0.12 L-kg~'-h~'. The data were
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described by the two compartments open model with a lagtime after oral administration of ciprofloxacin lactate
solution and oral administration of ciprofloxacin lactate mixed diet. The absorbing rate of ciprofloxacin lactate is
higher after oral administration of ciprofloxacin lactate solution than oral administration of ciprofloxacin lactate
mixed diet. The main pharmacokinetic parameters were after oral administration of ciprofloxacin lactate solution
as follows: 1,5, = 0.31h.t,53 = 6.47h.Cp,, = 2. 14pg - mL~' . Ty, = 0. 44h. The main pharmmacokinetic
parameters were after oral administration of ciprofloxacin lactate mixed diet as follows: t;5, = 0.53h . t;,5
=14 .47h . C;y =0.70ug -mL™"' [T, = 1.10h. As result of the low bioavailability, it is unsuitable to
use ciprofloxacin to cure the bacterial infection of carp.
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N W E (ciprofloxacin) X & A RUKER , B T 12 & 1 59 9 & i B 35 (fluoroquinolones ) L BE§ 24 9,
BEAPEENER EE  ORAB/EDHAES IWEASIHT BEASTAMATFRA, BRE#
FENATABMEEMNIERER. FEZANANEEERNIBIAER, AR EQBENATKE
SRR R BEEGRITNBERTESKENY, A, KEKEIYRRHEPHEAR
FLFRARKEFRNIBITEBOASEIT. IRIEH ARGIPYORAFAGENEDFAEFERKE
K125 HEAECSHBEETHL 0mg kg MBOREMARD ER, VAWK AR B a0 224
fE, R %EH AUCU R 2.16 mg-L~'-h~ ', I AM TR 500mg HFHEVEHMEMHEETOMSmg-kg™ ' A
HHRBIAUC H 9.534 mg 'L~ -h '], BR, ERFGHMRFELR BXBERHTHRERE
KA B O AR 2 B9 A S R B R R T AR A A YR B BT UL, B A B B B2 fE K A B
MRS P EANRE AR ENATRKEIVERG SR 2 GESH - PR PR
X O iR LIRS v B KB HUM O IR AL B IA N U B R s Bl AR A R AT T BEIT,
BEMBUKEI WA H R, BN ZBEKESIVRBEB G LR AR

1 MH5hEk

1.1 &H &

ARV ERY, SR 98.5% 5 010914, HilLFH EEREABHEARAFT L. ABRARVE
PSSR 99.6% ,t5 HO81101, P B W F TR, ZHEF T B @ik ail il Sk 5 0 5
Frofitnl .

1.2 L RAFER

SEE F 8 ( Cyprinus carpio L. ) AR R B VLK P HE5 BT R Fh i e S5 12 4L, B ¢ (R R f@ o, 1k & (150
+20)g, EENER 1 A, BREAKEN 2% BREK, KBRFFE 18 ~ 22T, In KR IE LR K 89 A
LK, LR 24h S BRREN , BB EARREN .

1.3 ZyYIRIACH

1.3.1 AMRFRADPEKBAPES

BB EYE AN E KB MRE 7.5mg-mL 'AKER, REBRKKHEE, B EANORIAR
HRHRPEKBRSEM.
1.3.2 AFEAVEAEMOES

0.75g FLERIF N 1P 2 B AR E A £ 100mL (4768 8 i , 25g £ 56 0 A 100mL 24k 7K A
Wil KB 20min FER) B ORAKFAFDERRBIER.
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1.3.3 AMABLERNEGES

0.1mol- L "M BEREA W (pH 12) , B 85 % B% B 6mL F = E4li{k /K # B = 1 000mL, i 5% NaOH # pH
zF 12,

1.4 HHREHMERE

1.4.1 BEHH

% B8 Martinsen 2581 i) 7 B8 Bt , YE SR B2 10mg- kg~ 1, v 4 B ALE Ao T 5 B 15 4 BE e R U 69
FE#HTHRE. MREENIBRSY HELAHETHNE, NEFKGA, 2 THEARAADE
J60.017.0.5.1.2.3.4.6.8.,12,18, 24 .48 .72 #1 120h \ BB KM 2mL, B T EH 1% HFEFAN L
B, %57,10 000r- min " "B Smin, 5B MK, T -20CKBEHREF . B O0EERS BA,
1.4.2 DORRKRE

AN BERHNEASNESH, NE N Iomg-kg™'. ORIABIAFVEKBERTHEEA)E 0.25.0.5,
0.75.1.2.3.4.6.8.12.18 .24 .48.72 1 120h B, ORI MAR Y EERM TR AT 0.5.1.2.3.4.6.
8.12.18 .24.48.72 1 120h Bk , BB EIE R S B, MBI ERBERS,

1.5 UBREIERH

ATA TN MBMAFHB AN BB G I (Waters, £H ), @ik, Waters 8 Cg R #HAE 3.
9mm x 150mm ; K18 ,25C ; Fish 48, B A 1 7K = 160:840(V/V) (1000mL FshHF AN T ERiLEk 2.7g,

8% BME pH £ 3.0); HE,1.OmL-min ;AR WMBEWE K, MEBERKMEFEKS N A
278nm ,465nm

1.6 [M3KFEESHBAtHE

WHREER 0.5mL M¥FETHAEN SmL LB, MA 2mL Z i, i8R BE 2min,4 000r: min ~ ' 3.0
omin, BRI £ W LEHETH— 10mL AEF. JLIEMA 0.1mol- L~ "I BEEL P A (pH12)0.5mL, FER IR
BE 2min, 2R 5 B IA 2mL Z i, B 1% B HE 2min, 12 000 r- min "' 8.0 5min, BRI 2F L HEB S5 HE — KK H
BEEBRES . ZEOCKBPTRESESKRT,Ho0.5mL HEHEM, 2 0.45um B —RIEFH N IERL I, B
10pL 7 HPLC W€,

1.7 AR ¥l 2 4 il

AELBRHAIMFEHTRAFENER, BBHFKR 0.0100g THREENIARFFELERES, AER
AEREAEZ100mL, BT 4CKHTREEN. BEARFIFEVESHR ,#% 0.01,0.05.0.10.0.25.0.50,
1.00.2.5.4.00pg-mL "By R B, N A B 8 MEEK 10mL FEIE Y, R)5 FH M shH# B = 1omL, B
10pL 7E HPLC b Wi , DAMETE R 0 BE A 5 , 25 W0 3k BE 0 e bR ks Mt 1 2R, R BUIR /) — Fe e 5K i [81 15
HFRMHEXRE

1.8 EWRERFEREEONE

1.8.1 EIKRMPMNE

UMk BE M 0.50.5.00.25.00pg- mL ™ 'FLERIF AV BARAER S0pL A Z HM 3K 0.45mL, % 1.6 M3
BERTAR FHELEE HTHE, B APREMI4KREE  KBEERNGEER R, Bz n
PR HEARFRVENEE , FSEROMARBKEITE, BEFE(%) =FLBREHEMNE/ kK
MAZ x 100,
1.8.2 A BMEEREHRPHINE

R EREENAYRNDE, BRI R REARE R lpg- mL "M ML KA, & 1.6 M¥EHF
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dh AL B 07 B AL B AT HPLC M , 2h 180 4 4 3t ik, SR 5 AN A, R B 48 oy it vk 8 9 g

HRHEHEMAEE B REER R,

1.8.3 BRN.HAZTRRMHNE
HIMANYERWEN Llpg-mL W MEAEFHABESS 80 L4 T A4 970 E , s

8d,>RHt H A H (8l EAHE A SR EEN FHEMmREE, A REBER R,

1.9 FiEaw

ot R MCPKP 249 Rlish N2 BB FIHHE  WEAYHEMFHE, - RURRBHNAY
TRRKEEST AT B, Ui B KM G £ S T M E 8 100% fEbr o, A0 MR HE (F) =
(AUC)oral/ (AUC)iv x 100% .

2 #R

2.1 IMANUEMBIETH
EERFMAT AR ERES Smin £AH, 5SOEPROREFERGF(EH1-~E3),

1.0 1.0 L0
£05 £0.5 20.5
5 = =
0 0 0
0 5 10 0 5 10 0 5 10
I /min I8 min ] /min
H1l AMAAVEHREMNEIEE Bz TH&8En¥KEainAE B3 HEeEmnieaiEE
Fig.1 Chromatograms of Fig.2 Chromatograms of extracts Fig.3 Chromatograms of extracts from

ciprofloxacin from carp plasma carp plasma with ciprofloxacin

2.2 2o B R A I R B R

NV EE0.01 ~dpg-mL 'FEENKEXRRRF(R=0.9953) a0FRFW M FE ) PR
T B B E R, WA RS R R AT, ISR 3FEABRFTNARARMENMR,

AN BB ARR B 0.01pg-mL™7,
2.3 HWESHERBREE

AEEWER EWEHTE80% LA L., # HtE BN . HEZES ZEIE 10 AN, 7T # 278
KAV EEY R ¥R ER.
2.4 AEFAORIBRARNYEVNEYFIHE

MORFLBRIF N Y 2KBWA LR A ER 10.25% , 1 B 3L AR 3R 79 ¥ 2 45 6L B & 2 9 A
HEN6.22%.
2.5 ARSHHRETHAWRES T

BT DRILRIAN Y EKBR ORI Y ARG, A [ o 6 259k 5 6 550

HABRERE 4~ B o6, iTEVABMEAAEE - o FIERA, MELANEY N FBIERFER
HEXBWH = FFRRE (R =0.9998)  BP M HRE S E WX RATHA T HTRERER:C= Pe ™ +
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AT+ B R ORABAREYEKER . ORAMFELEFANMNEM RN R ERMR VAL
— A HEREA —RRE RO R, HX AR (R) A HIH 0.9874.0.9927, TH T FBR C=

Ae™ "% 4+ Be HW) _ (A4 Ble M -WERR, BE DRALBRFFNYEABREORAKRFRYER
BE MM ¥ 2B E 1.

. —— LW e il —— o - F

o T —— 26 g MG T ARl
0 o 2.2 a 07
d % 7 La ? 06
g (/] s’ 2 05
2 ~ 1.4 > 0.4
g 5 £ Lo £os

30 0.6 = 0.2
3 & - } 0.1
o 10 o2 N 2%

10 -0.2 -0.1

-20 0 20 40 60 80 100 120 140 2 2 6 10 1418 22 26 2 2 6 10 1418 2 26
LA /h EE5RSR] /h 3kt A /h
Hae BESHRF BEs5 ARFARVEREEREN Be RPMRIFRTENERMEN
R B 2yt i 2 2yt 2R
Fg.4 The curve of drug-time of Fig.5 The curve of drug-time of Fig.6 The curve of drug-time of
ciprofloxacin after ciprofloxacin after oral Ciprofloxacin after oral
injection of vein ciprofloxacin lactate solution ciprofloxacin lactate mixed diet
YAAE AR 1l K B plasma drug concentration; B4 5% : 4 5 B (H] time after injection
I {4 : experimental value; F2if{H :theoritical value
3 he

3.1 FELHZHIADFRFLT

BFEESEIMHIFAYENO mg- kg™ DS, BEMNGPRIBSI T EEB I TR B = FFBER, 3L
MARNYEEBEAANBIEEAERNAN G, KPRESARE, 2L EH (4,2,)H 0.160; BRE S
B8, LT (10,00 0.86h; PREXMAAAMN 0.10L-kg™ !, EMAFHAAMN 3.03L- kg™ ;&
HAMARY EASEAS A E AEPHEUKRER. RAYEEX s WwEN AR IRT RAEN
HAE , BEEE—EHNMELZR R R RC- WKW A A4S 5 M 4.60.4.13.2.96 L-kg™!,
% .0 4B M A ABA N 3.83.3.45.2.5 Lokg ™', I 202 g 26030 qm0slgg 2 908 4 A5 A AL
1% 3.31.1.89.1.13 L-kg™ ', ZAPESIPARPNLGREEZTELAIINIERRE,. AV ENMFEAS
AHEE EHANFMNESHURMASHYMNESH N ILERERRSIVFEEER, FFLUR—
LYEARSMEANERSIAAERLAE,. ARV ERTAS R EBE AN ER ¥ =N
(ty2p) H916.47h, BB ] 48 T B 25 76 4 0 2 28 1 P9 AT 5% 2 3 199 (40 .340) U {8 1o B 1058 B0 3 R 3D
Yrao W R IR, N E(3.300)1) (% (1.63 W) K (2.56 )1 35(3.15 )P (T (2.63 M 4
(2.44 1)BI L (1.46 1) B2 (1.20 b)) 38(9.01 WIS, SHEBERFE YRR B LT E
R, BESASEMYANREHTARSY Y HTHBENIEHAR, P EREBRERENFIVER
RE T A R AT R BR X 2 M A AT HE M e R AR, T A R E L AR R AR E (JnAR 6 R ) %
HAY BENE, WIS EATEALE RN ENEE TUHER BEMANERARNDEAHEBEEHL
B, EEWHEEHRMNRA, FRYEEBRANEERKERERNIX 8RR XA EE kR H
BREE,TRSBRGEHANNGYRERARK. Nouws ESHEFFRY B EBENNETERF
¥BHW:.Vd}3.08 L-kg™' 4,20 14h, XTALBMERERAL, BRFEE —ENER KRBT
RS YR MR R R AN S F A X, ARSI AR ERMBEOR R =R, W
Nouws F# AR - EHR,
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1 FTRKAERTARKBAEEBEANAHRIEDI NESH
Tab.1 The pharmacokinetics parameter of ciprofloxacin lactate in carp by different administration

B34 i ORAMIF N B KFR O R FLBR 3R 79 ¥ B2 48 4
parameters veinal injection oral ciprofloxacin lactate solution  oral ciprofloxacin lactate mixed diet
1.4745MB D (mg-kg) ! 10 10 10
2. MEWEC, (pg-mL™') 98.15 3.80 1.45
3.AHMAMTEKRE A (pg-mL") 14.68 +5.21 5.14 3.58
4. HBEHNEERBEB (1g-mL') 1.73+0.31 0.80 0.21
SHEWEFHHATHEBEP (tg-mL™') 81.74£5.64
6.MIGHE  (h) 0.12 0.41
T.HYRBGESRER Ka (h™') 5.33 2.00
S.HYHRBREFRER K (h™') 1.15 0.4 0.28
9 RHEEHERa (") 0.74+0.18 2.21 1.31
10 4BREFEHEEB (") 0.04+0.01 0.11 0.05
NFEEFHERIEFER ~ (h7') 3.94+0.51
12.% =B
13.% 3
—fgifﬁ)ﬁ%sfg,*ﬁ@) 1.25 0.54 0.23
14.5@&*9&’%@]%%&9_ '
—REFELEFEWK, (b))
15.5@5%5@]*9&5&9 0.08
—RIEFHEEFEEK, ((h') )
16 BB T 4k, (h) 0.13 0.35
1 RESHHEEM 4, (h) 0.16 0.31 0.53
18 HWEFBHEEN 4 (h) 0.86
19. BB AHERES 4.5 (h) 16.47 6.47 14.47
20. KM B t,,, (h) 0.44 1.10
21 . ®E % Cppe (pg-mL™!) 2.14 0.70
22 PRERWAHFERY, (L-kg™") 0.10
23 RMAHAEB VD (L-kg™") 3.03
24 .7 #E Cl, (L-kg™'-h™') 0.12
F23) - W ig]
ﬁéﬂf%‘qﬂ?AU?Ij(mg-L-'-h-') 85.08 8.72 5.29

Notes: 1. dose; 2. initial; 3. zero-time plasma drug concentration intercept of distribution phrase; 4. zero-time plasma drug concentration intercept
of elimination phrase; 5. zero-time plasma drug concentration intercept of deep compartment distrabution phrase; 6. lagtime; 7. absorption velocity
constant; 8. elimination velocity constant; 9. slopes of distribution phrase; 10. slopes of elimination phrase; 11. slopes of deep compartment
distribution phrase; 12. drug transportation velocity constant from the central compartment to the peripheral compartment; 13. drug transportation
velocity constant from the central compartment to the peripheral central compartment; 14. drug transportation velocity constant from the central
compartment to the peripheral deep compartment; 15. drug transportation velocity constant from the peripheral deep compartment to the central
compartment; 16. absorption half-time; 17. distribution half-time; 18. distribution half-time of deep compartment; 19. elimination half-time; 20. time
of reaching maximum drug concentration after a single i. m. injection of a drug; 21. maximum drug concentration after a drug; 22. apparent volume of
the central compartment; 23. apparent volume of a drug distribution in body; 24. body clearance of the drug; 25. area under the plasma drug

concentration-time curve

3.2 OMRAHHIZI¥EFFHIE

A ORAGFANMARENBERBORFENIFESRE TSR EHN—K
o —EFFBOER, B A28 2ah S MK PRI AYIRE R T AR PN FEOBMEER TR, #E
R 10 mg- kg 'O MAMF AW BKBRSG, I R BN, RIBCEZN 0.13h, HEREZ N
6.47h, 25 HG KRR 4 0.44h, IS MEIRFE 2 2 14pg-mL ', EKEFH SR E MO RFEBRD LR, K
W FERE K 0.15h, TR E AN 77.12h, 5 AR AT 0.73h, K IEMREE R 5.79pug-mL ™' B A ESS
SA] DA  R RR 2E 2G W R B AR (E XS B R AR L EEE R,
XFMERMIZEHAYHBAERAFERN . $BIRE, S iERL Y ER KA 26N KR BGEE
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%18, i0 Martinsen U RE T XA A ERAA Y (B AR DRV E BREYE)D
BREAFABYAMIEO, Z IR 259776 K78 H¥E8E K 4 193X ¥ B 35 K F 6h, X 55 88 Xt % 35 25 9 R i
FAFAEARE, EBEHE AR, “EXHERMETEREEYHER, KNSR KEGAHE AFEEKRE
A KB bh, M RIEL KEAE, EMNZEMAEFRREERBR, B, XFB— 3525 Y7 6% % BOE BE 77 7E
FER, ARFEEEXEHRAREORABARYEKBFEBRADORARARY 2EBH, WA E30H
¥EPUHFEEVBMNER BA-ENHEHEBEAR,AIE RN 0.12h, FEH R 0.41h, FEREED 3
&, XERHYHARAFRRNRIAYHREEHBHEW, LK, A ERRKE, AR E,
AMENO.4h,FHENL1.100, AMMRERKT 15E, BRKRERIK,ATERN2.14pg-mL™ ', [GEH 0.70:g
mL™', EXRFRT,EEREERT IFEES, ILEREAZYNERANE-EE . AYHREAR
FRRPAMEE XTERHTREYNHFEENTHEAZYNEE B GHEEHY B, A
HEHY R WS, BB

3.3 ORGBAWAEYR AHE

AR, DR KBRNEYRAE R 10.25%, ORGWHEASBOED A AE N 6.22%.
MR EAEAEWR RN 70% 2408 ATIESE TR 2 A8 EN 04 YR BB, 6,
ZROEN, ZHREARYTZAGNBRST4LEEW BHUERRTEH, EAKASYNZAHRKE
BER, WAZASEEANTERATYHZAMNERERN B ERXMBIYORARDEN
YA AEOEEERBMNES, MER(51.58%) .4 (53%)1 . 514 (6.8%) .15 (70.00%) %, H
FRAGEARSIWEA LY HBENER SR EIT A F 30 Y 40 6 &3 e AN EAR X F KA
HmE, ORAHEYHAERANERXAONARRENEEARER. EEENRERTIEGY
B HELHEHREAKE ERAYNAENEZERR CERARRUAFRRYENHRENEE
BAER K %2 LR R A 7 SRR G T AN R, T M A R BE S SRR VR B R X
25 AR H T E L E, RAEKESYERE EANAREATRN, REXTFHRAZYWHE
REFRERL , BAGYHNAALERSET AENSEMNFRARGHEEBHIR, B TREMM
HRCER, TRSERGYERAAR Y, FUMIA—FAYEXTEHARZ YN ETRENHTR, U
RiEAHER LM,
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