2
, , , , (1. , 233004; 2. , 210009)

ivlOmge kg 1 > 6d, iviomge kg ,
,K:0.154 £0. 035
h',0.151 £0.044 h"'; T ,:4.70 &1.12 h,4.90 £1.38 h; V:0.562 +0.180 L+ kg'',0.556 £0.166 L+ kg '; AUC ,_,,:93.70

1

+32.87 mge he L',100.20 £43.11 mge he L '; AUC,__:147.87 +68.08 mg* he L', 157.16 £80.69 mg* h* L '; CL:

0.090 £0.046 L= kg''+ h',0.091 £0.052 L* kg''* h';Cmax:19.91 £5.25 mg* L™ ',20.12£5.24 mg* L',

P s s . Email: zydengsy@163. com
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(P>0.05). , (P>0.05).

,K: 0.14720.017 h™',0.148 £0.018 h™'; T, ,: 4.76 £0.54 h,4.74 £
0.56 h; V:0.581 +0.089 L+ kg ',0.555 £0.075 L* kg '; AUC,_,,:91.42 *11.14 mg* he L',94.97 £10.20mg* h* L';
AUC,__:119.48 £14.96 mg® he L' ,124.05 *14.76 mg* he L ';CL:0.085 *0.011 L* kg''*+ h™',0.082 *0.010L* kg

* h';Cmax:18.48 £2.53 mge L' 19.16 £2.34mg L'. (P>0.05).

, (P>0.05).
,K: 0.150 £0.038 h™',0.110 £0.018 h™', P <0.01; T,,:4.95 £1.67 h,6.69 £2.01 h, P <0.01; V:
0.584+0.149 L kg ',0.511 £0.126 L* kg ', P <0.05; AMC,_,,:97.71 £40.09 mg* he L', 126.11 £42.72 mg* he L',
P <0.01; AMC,__ :136.05 *83.40 mg* he L',202.10 £99.81 mge he L', P <0.01; CL: 0. 091 £0.038 L* kg''* h'',
0.056 £0.018 L* kg''* h"',P<0.01;Cmax:18.94 +4.89 mge L', 21.82 *5.40 mg* L', P <0.05.

,K:0.147 £0.035 h',0.127 £0.026 h"'; T, ,:4.89 £
0.98 h,5.62 *1.09h; V:0.541 £0.162 L+ kg ',0.538 £0.154 L+ kg '; AMC,_,,:97.81 £29.87 mg* he L', 107.27 £39.54
mge he L';AMC,__ :153.32 £65.64 mg* he L ',174.01 £71.03 mg* he L';CL :0.081 *0.034 mge he L ',0.074 %

0.033 L* kg '* h™';Cmax:20.51 £5.12 mg* L',20.60 £5.05 mg* L '. T,,, (P <0.05)
5 Tl/z
:R969. 1 CA :1007-7693( 2006) 09-0862-07

Effects of quinolones on pharmacokinetics of theophylline

DENG Zi-yu' , XING Rong , HUA Jian , CHEN Gen-de' , LIU Xiao-dong (1. Affiliated Hospital ofBengbu Medical Col-
lege, Bengbu 233004, China; 2. China Phamaceutical University, Nan jng 210009, China)

ABSTRACT: OBJECTIVE To investigate whether quinolones may influence theophylline phamacokinetic parameters. METHODS
In self-control desing, ‘the plasma concentrations of theophylline were detem ined after intravenous dose 10mge* kg ' of theophylline
alone, followed by oral adm inistration of quinolones, once daily for 6 days, and detem ination of the plasma concentrations of theophyl-
line after intravenous dose 10mge kg ' of theophylline again at the 6" day. The phamacokinetic parameters of theophylline were esti
mated. RESULTS The phamacokinetics of theophylline used alone and coadm inistered with fleroxacin was fit to one compartment
model. The phamacokinetics parameters of theophylline used alone and coadm inistered with fleroxacin is as follows: K: 0. 154 %0. 035
h'',0.151 £0.044 h"'; T ,:4.70 1.12 h,4.90 &1.38 h; V:0.562 +0.180 L* kg ',0.556 £0.166 L* kg '; AUC,_,,:93.70 &
32.87 mge he L'',100.20 £43.11 mg* hs L'; AUC,., :147.87 *£68.08 mgs he L ',157.16 £80.69 mg* he L'; CL:
0.090 +0.046 L* kg''* h™', 00091 *£0.052 L* kg '+ h™';Cmax:19.91 *5.25 mge L ',20.12 *5.24 mg* L', The study
suggests that fleroxacin had minor influence on phamacokinetics of theophylline in rabbits. The two drugs can be adm inistered concur
rently. The phamacokinetics of theophylline used alone and coadm inistered with rufloxacin was fit to one compartment model The
phamacokinetics parameters of theophylline used alone and coadm inistered with mfloxacin is as follows: K: 0.147 £0.017 h™',0.148
+0.018 h"'; T, ,:4.76 £0.54 h,4.74 *0.56 h; V: 0. 581 *0.089 L+ kg ',0.555 £0.075 L* kg '; AUC,_,,:91.42 *11.14 mg
« he L7',94.97 £10.20mg* he L'; AUC,__ :119.48 £14.96 mg* he L' ,124.05 *14.76 mg* he L ';CL:0.085 £0.011 L
* kg''e h',0.082F0.010Ls kg''* h';Cmax:18.48 £2.53 mg* L ',19.16 =2.34mg* L', The study suggests that mfloxa-
cin had m inor influence on phamacokinetics of theophylline in rabbits. The phamacokinetics of theophylline used alone and coadm inis-
tered with pefloxacin was fit to one compartment model. The phamacokinetic parameters of theophylline used alone and coadm iniste red
with pefloxacin is as follows : K: 0.150 £0.038 h™',0.110 £0.018 h™', P <0.01; T, ,:4.95 *1.67 h,6.69 £2.01 h, P <0.01;
V:0.584 +0.149 L+ kg'',0.511 £0.126 L* kg ', P <0.05; AMC,_,,: 97. 71 £40.09 mg* he L™',126.11 £42.72 mg* he
L', P<0.01; AMC,__ :136.05 =83.40 mg* he L ',202.10 £99.81 mg* he L', P <0.01;CL:0.091 *0.038 L* kg''* h™',
0.056 £0.018 L* kg''* h™' P <0.01;Cmax:18.94 £4.89 mge L', 21.82 %5 40 mge L', P <0.05. Ther were statistical
significance between phamacokinetic parameters of theophylline used alone and coadm inistered with pefloxacin . The phamacokinetics

of theophylline used alone and coadm inistered with gatifloxacin was fit to one compartment model. The phamacokinetic parameters of

2006 9 23 9 Chin JMAP, 2006 September, Vol. 23 No. 9 © 863°



theophylline used alone and coadm inistered with gatifloxacin is as follows: K:0.147 £0.035 h™',0.127 £0.026 h''; T,,:4.89 £
0.98 h,5.62 *1.09h; V:0.541 £0.162 L+ kg ',0.538 £0.154 L+ kg'; AMC,_,,:97.81 £29.87 mg* he L', 107.27 £39.54
mge he L'; AMC,__ :153.32 %65.64 mg* he L',174.01 £71.03 mg* he L ';CL:0.081 %0.034 mg* he L',0.074 £
0.033 L* kg''* h™';Cmax:20.51 £5.12 mge L',20.60 £5.05 mg* L', Ther wer no statistical significance between phama-
cokinetic parameters of theophylline used alone and coadm inistered with gatifloxacin except T, ,. CONCLUSION Fleroxacin and ru-
floxacin had m inor influence on theophylline plasma and phamacokinetic parameters of theophylline. Pefloxacin had marked influence
on theophylline plasma and phamacokinetic parameters of theophylline. gatifloxacin had m inor influence on theophylline plasma and
phamacokinetic parameters of theophylline except T, , .

KEY WORDS: theophylline; fleroxacin; rufloxacin; pefloxacin; gatifloxacin; Pham acok ine tics

( theophylline) S 2.5.5.10.15.20.25.30.40H g mL'l,
s , - 1008 L, 30s, 6000 rpm
s s . 10m in, 20 L s HPLC
. . , 5 , ,
5 , > (y) (C) ) ,
, [llw ,
, . 1.4.4 2.5¢15.40 lge mL™'
, (e . 5d ’ ,
1.4.5 s
1.5
1 1.5.1 10 mg* kg 0o
1.1 0.17.0.33.0.5:1.2:4.6.8.10h 0.5 mL
( )~ ( , 6000 pm, 10m in, 200 BL s 1.4.3
)~ ( ) , ,  DAS(verl1.0)
( )~ ( )~ ,
( )~ ( ), ( 1.5.2 1 week 8.9.10.11.12.13 d
) . « 6d?h :
1.2 20mg* kg ', qd, N \ 10mg*
Beckman s ( ), kg, qd[9]; 13 v
( ), ( l1omge kg ', s s
). DAS(ver1.0) s
1.3
: Lichrospher C;  ( ) : - 2
(32:68,v/v); :1mL* min™'; :275nm. 2.1
1.4 s >
1.4.1 200K L ImL , ,
15% 100HL, 30s, 6000 mpm, 10m in, 2.2
200HL ,  HPLC . , 2.5 ~40 Hge mL"'
1.4.2 200 L V200HL s y=-0.0288 +
200HL 200 L 0.062C(r=0.9999), 1.
, - ? s 2.3
, , 2.5.15.40 Lge mL"' ,
s (n=5),RSD . 1.
2.4
1.4.3 200U L , 2.5.15.40ug* mL"' (n
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254
204
15
2 104
054
004
5 5 1 15 2 2% 2 B XN &
Concentration (ug/ml}
1 (n=5)
Fig 1 Standard curve of Theophylline in rabbit plasma( n =35)

1 (n=35)
Tab 1 Precision of the method with detem ination of Theophyl-

% —=—B
24 —+-D
pr 2
x4
18
164
144
12
104
8
6
44
2]
04
2]

Concentration (ug/mi)

o

B: , D: )
Fig 2 Plasma concentration-time cutve of theophylline in rab-

bits without and with fleroxacin( B: used alone, D: with fle roxa-

cin)
C(ugs mL™") 2.5 15 20 = 3,
Intra-day s 2.53£0.059 15.26 £0.18 40.41 10.26 4,
RSD( %) 2.33 1.18 0.64 241
_ 22 —
Inte r-day xts 2.52 %0.070 15.25*0.26 40.16 £0.36 —B
204 —e—D
RSD( % ) 2.78 1.70 0.89 e
E 16
2 (n=5) ERTe
Tab 2 Recoveries of Theophylline from rabbit plasma(n =5) i 12+
10 4
Added Found Recovery 84
RDS%
(Hge mL') (Mg mL?!) (%) 8
2.5 2.54 %0.05 100.96 £2.13 2.11 :-
15 15.25 %0. 40 101.69 £2. 66 2.62 04
40 40.28 £0.27 100. 64 £0.67 0.67 6 é 6 8 10
Time (h)
2. —
5 3 - (x s,
B: , D: )
2.5.1 6 ( ) . . . L
Fig 3 Plasma concentration-time curve of theophylline in rab-
— 2 . . . . .
’ bits without and with rufloxacin ( B: used alone, D: with Ruflox-
3. .
acin)
3 (n=6)
Tab 3 Phamacokinetics of theophylline in rabbits used alone and with fleroxacin( n =6)
AUC, - Cmax
K(h! T2 (h) V( L+ kg 0710 CL(L* kg''+ h"! )
No ( ) 1/ ( g ) (mge he L) ( g ) (mge L)
I il I il I il I il I il I il
1 0.124 0.113 5.60 6.12 0.433 0.411 129.87 141.06 0.054 0.047 23.78 24.88
2 0.182 0.168 3.81 4.12 0.672 0.646 62.24 70.76 0.122 0.109 16.53 16.99
3 0.111 0.103 6.23 6.71 0.394 0.383 127.43 156.53 0.043 0.040 26.52 27.39
4 0.193 0.217 3.59 3.19 0.865 0.832 48.23 44. 44 0.167 0.181 12.13 13.25
5 0.133 0.178 5.20 3.89 0.556 0.565 95.58 80.01 0.074 0.101 18.38 17.96
6 0.182 0.129 3.80 5.37 0.450 0.499 98.87 108. 41 0.082 0.065 22.11 20.25
X 0.154 0.151 4.70 4.90 0.562 0.556 93.70 100. 20 0.090 0. 091 19.91 20.12
s 0.035 0.044 1.12 1.38 0.180 0.166 32.87 43.11 0.046 0.052 5.25 5.24
P >0.05 >0.05 >0.05 >0.05 >0.05 >0.05
I Bl (P>0.05).,
Note: [ : without fleroxacin; II : with fleroxacin
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4 (n=6)

Tab 4 Phamacokinetics of theophylline in rabbits used alone and with rufloxacin( n =6)

AUC, Cmax
K(h! T, (h) V( Le kg! 010 CL(L® kg''* h"! .
No ( ) 12 ( g ) (mge he L") ( g ) (mge L)
I 1T I Il I Il I Il I 1T I Il
1 0.166 0.156 4.17 4.43 0.493 0. 485 98.78 104.13 0.082 0.076 20.16 20.08
2 0.146 0.151 4.75 4.60 0.690 0.609 75.59 84.34 0.101 0.092 15.89 17.61
3 0.136 0.138 5.11 5.03 0.584 0.562 93.75 95.91 0.079 0.077 17.89 18.66
4 0.171 0.18 4.06 3.85 0.489 0.479 98. 04 96.59 0.084 0.086 22.38 23.11
5 0.129 0.13 5.39 5.34 0.547 0.522 102.72 107.07 0.070 0.068 18.70 19.20
6 0.136 0.134 5.09 5.17 0.684 0.670 79.67 81.78 0.093 0.090 16.10 16.28
X 0.147 0.148 4.76 4.74 0. 581 0.555 91.42 94.97 0.085 0.082 18. 48 19.16
0.017 0.018 0.54 0.56 0.089 0.075 11.14 10.20 0.011 0.010 2.53 2.34
P >0.05 >0.05 >0.05 >0.05 >0.05 >0.05
1 Bl (P>0.05).,
Note: | : without Rufloxacin, I : with Rufloxacin
2.5.3 6 ( ) 5 ( ) —
_ 4’ 5, o
. 5. 6.
g] —s—B zs% —n—B
2 ] —e—D 24 4 —e—D
244 gq
2] —
T ] , E
9 8] 2 6]
= 164 S~ s ]
143 S 51 ——
% 24 I\ 10 o —
1:: o] \ —
6 64 B———
4 4]
24 2
04 04
24 -2 T T T é T T
T T T 0 H i 0 4 8 10
1
0 2 4 8 o Time (h)
Time (h) —
_ 5 - (x *s,
4 - (x %5,
B: ,D: )
B: , D: )

Fig 5 Plasma concentration-time curve of theophylline in rab-
Fig 4 Plasma concentration-time curve of theophylline in rab- . . . . . . .

bits without and with gatifloxacin ( B: used alone, D: with Gati-
bits without and with pefloxacin ( B: used alone, D: with Pefloxa-

floxacin)

cin)

2.5.4
5 (n=6)

Tab 5 Phamacokinetics of theophylline in rabbits used alone and with pefloxacin( n =6)
No K(h™') Ty (h) V( L* kg') (m;'UE?"IIf'I) CL(L ke''+ b7D) (m;mi’f])

I 1T I I I I I I I 1T I I

1 0.168 0.128 4.14 5.42 0.512 0.457 94.67 122.70 0.086 0.058 20. 89 23.76
2 0.163 0.129 4.25 5.37 0.596 0.510 82.61 109.52 0.097 0.066 16.20 21.22
3 0.193 0.128 3.59 5.39 0.790 0.619 55.74 90.13 0.153 0.080 13.92 17.72
4 0.162 0.127 4.26 5.45 0.498 0. 446 98.40 126.82 0.081 0.057 22.12 23.52
5 0.131 0.077 5.28 9.01 0.720 0.692 76.39 100. 87 0.095 0.053 14.38 14.55
6 0.085 0.073 8.17 9.53 0.391 0.344 172. 46 206. 63 0.033 0.025 26.15 30.15
X 0.150 0.110 4.95 6.69 0.584 0.511 96. 71 126.11 0.091 0.056 18.94 21.82
s 0.038 0.018 1.67 2.01 0.149 0.126 40.09 42.72 0.038 0.018 4.89 5.40
P <0.01 <0.01 <0.05 <0.01 <0.05 <0.05
21 i (P<0.05 P<0.01).

Note: [ : without Pefloxacin, II : with Pefloxacin
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6 (n=6)
Tab 6 Phamacokinetics of theophylline in rabbits used alone and with moxifloxacin( n =6)
AUC, _ Cmax
K(h! T, (h) V( L+ kg! 010 CL(L® kg''* h"! .
No ( ) 172 ( g ) (mge he L") ( g ) (mge L)
I 1I I I I I I I I 1I I II
1 0.133 0.120 5.21 5.76 0.563 0.550 94.90 95.90 0.075 0.074 18.26 18.87
2 0.118 0.108 5.88 6.42 0. 381 0.389 126.85 152.03 0.045 0.042 27. 41 26.71
3 0.126 0.101 5.48 6.85 0.434 0.429 128.78 144.11 0.055 0.044 23.62 24.56
4 0.154 0.142 4.49 4.87 0.800 0.783 61.27 59.70 0.124 0.122 14.13 14.06
5 0.205 0.165 3.38 4.19 0.525 0. 541 77.26 84.71 0.108 0.090 19.15 18.78
X 0.147 0.127 4.89 5.62 0.541 0.538 97. 81 107.27 0.081 0.074 20.51 20. 60
s 0.035 0.026 0.98 1.09 0.162 0.154 29.87 39.54 0.034 0.033 5.12 5.05
P >0.05 <0.05 >0.05 >0.05 >0.05 >0.05
! Ml
Note: [ : without Gatifloxacin, II : with Gatifloxacin
T, (P<0.05) , (P >0.05),
3 5 T
3.1 , > > >
, 3.4 ,
3.2 ,90% 8 s
: C8 1,3DMM; 1.3 3IMX 8 )\
1 MX; CYPI A2 ,1,3DMM 8
CYP , CYPIA2  CYP2EI'"], r , 7- -4'N
3.3 , , , 7- -4'N
) ) > T]/z s
3.5 . s ; 4'N ,
F
(o]
H,C
H.C H \
3 N N7 N E
N
1N | YA k/" N
3 N I I
o N 9
| F COOH
CH, °
34 #BEUE
R S M i
N 2’8 HiC
| " .
F cooH F COOH
] 5 S
FRUE BESE myyg
) [15-16], 8 ,
3.5.1 (sl g F 3.53 70% ,
> s , s 4-oxo0-
[8,17] 8
, (P>0.05). , ,
3.5.2 45% ~50% ,20% s s
, , (
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