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Cinoxacin v RFERBEYOEREDE

R BRAT BEEEF - RBAZ
BRI R AL TR

Cinoxacin 5t b RHEORHYTH S 1-ethyl-1,4-dihydro-4-oxo-6-methoxy-7-
hydroxycinnoline-3-carboxylic acid (MCINX) DERE*HE L 1o

T%bb, RRAEPEBRBEE T/ oo rr i, pHS.00IES BEHRIZERL 2
@1, Nucleosilio C-8 & 0.05 M b AEHHK (pH7.8) #&2/—n (7:3, v/v) O
RIZL2EMAk I v~ 574~ (HPLC) KL W ERL 70

Cinoxacin & MCINX O &4 4 RAR LGB TMBIMKIMET ST LITL->T
KRR 5 &5k Y, TRhENTWEER X UK HPLC HIZL-> TMEST AT EMNTE

%o

*

b Mgk O#y5 s t- Cinoxacin (1-ethyl-1, 4-dihydro-
4-o0x0 (1,3) dioxolo-(4,5-g) cinnoline-3-carboxylic acid
PIFT CINX &md) 12, ZOKRBAMKREAD T FIRAICHE
X zht, —iFld 1-ethyl-1, 4-dihydro-4-oxo-6-methoxy
-7-hydroxycinnoline-3-carboxylic acid (LI T MCINX &
B4) B XU CINX & MCINX o zhZhB Tk EEh
Bmrsik WIFeheh CINX-conj. XU MCINX-
conj. &HY) kKRB#EhBcLymehTs (Fig DY,

i

Fig. 1 Metabolic pattern of CINX in normal

male volunteers
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1. [EREREHY

CINX ¢ MCINX (i@ Eli Lilly thTAREIN
7o

CINX-conj. & MCINX-conj. 48R3k /2B X
NTniEWDT, CINX 400 mg % 22/t A S+

CROZES L 20 1HEERY, ThoREKOSH
ABtE L THW,

AL L CBRERETNTHRERREER L7

2. RIEHIR

FilHitk7a< 75 74—~ (HPLC) 4%,
Nucleosilip C-8 #FI L 7:9% 4.0mm, £ X 25cm
DATYVRAAT L%, BRTRIEL T, BBHHD
WX Waters M-6000A #> 7+, BRIHFZ
Waters Model 440, % E 254 nm % {#/H L /2o

HFw¥illErx B3 MPF-2A #{#EH L, 10X10 mm
DAFELVE AN,

3. MCINX OER*

REF 1 ml 1T N Ef 0.5ml XU 7ok
& 6 ml AT 54 E 5%, 3,000 rpm T 5 43
BT h, Zunka sl 5ml (T 0.015M |35
Mg (pH 9.0) 5 ml %Nz T54REEE 5 %,
3,000 rpm ‘T 5 /035, EJE 10 11 % HPLC »
7 LITEAL, 0.056 M b ABREGH (pH 7.8) « 2 4
7=n (7:3, v/v) REWBHETHEHIv<1+I7 74
— %% 5, Wi# 1 ml/min., REHEY 2.2 Sk
5 MCINX e~ 7@zl l, 2% MCINX &
W ORERPOERMHEEZABT 5,

* MCINX j4pf 0.4 pug/ml ~ 4 pg/ml @ 0.015 M
139 B (pH 9.0) M 10 pl A,

4. CINX-conjugate DOER%K

KTHIRL7-REE 1ml 1T N %8 0.5ml #inx
TilbMekisHT 30 SSRMEBT 2, B, Zuukra
6 ml %Nz T54MHEE 5%, 3,000 rpm T 5 43l
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T 5, 7eakrafiig 5ml (T 0.015 M 358
A (PH 9.0) 5 ml %0z T 5 4+RliE & 5 #%, 3,000
rpm TS5 2ME0T 5. kJE 4ml & b N Fif 1 ml
FNZTRML7DDL, 354 nm ORIERE T 432
om D WEBRRKERICEDT 5T WERELET %,

ER¥e CINX Y KX 2REBRHLERMERB L
Db, FYIT ANDERSSON b DI nED ITL - THD
7o RZAL CINX @ fii %% L51\vwT CINX-conj. #BJ¥%
Kb b,

* CINX j4fF 12.5 ng/ml ~ 1.25 pg/ml ® 0.015
M 135 Bl (pH 9.0) ¥ 4ml T N 3§ 1ml
FMNx 5o

5. MCINX-conjugate DEZEZ%

JREE 1 ml 1T N 58 0.5 ml % Inz Tk
T 30 SpEMBT S, Wk s7wukra 6 ml L
T, YT MCINX o g@hidg:e R LML T H s
MCINX O E&fld 6, 3. THIEMCINX offiz2% L
5l\wT MCINX-conj. 84K 5,

& ES

1. HPLC &HEDH%E

MCINX & CINX X URPESOS BRI E L
T Nucleosil 1,y SB, Partisil ;o SAX, Zipax SAX,
Permaphase AAX % L U8 p-Bondapak NH: © 4 #
UMK, % b AT p-Bondapak C-18, Nucleosil 1o
C-8 1 & U8 Nucleosil 10 C-18 D ¥HZRIZ2OWT, pH
2~10 DREMIR, » £/ —r ERTWHOBEKE & O PIC
A I (tetrabutyl ammonium hydroxide, 1-heptane-
sulfonic acid) #H\w TR L 7R,
C-8p4MH 7 2% AT 0.06 M NaHPO,.+KH.PO,
Biw (pH 7.8)« x5 —n (7:3, v/v) RAGLY
THH T2 FERED L WA HERERY R L fco i 1ml/
min. (230} 5 RFEREIE MCINX # 2.2 4, CINX
# 3.6 2 THoco MCINX DEREIZIEN, BILLE
#opEP MCINX .U CINX ©0/u=bs70%
Fig. 2 [TR3

AZEFKHET, MCINX o #FRE 2.2 H5FhHEIR S
FhebR77 v 7ofthkZERIZEAE R, MCINX
DE— 7@ EFHAMY KT B IR OB M LB
53D THo Tro

%, RBE A I VKT 7402 —THuA% HPLC
WHEHBEAT B HRICDOWTIBRE Licds, TOBER
RHBMT & BERA% L { MCINX ofiidE#ET
o To

2. MCINX D&z

MCINX ¢ 0.015 M |35 Be#Eiliad (pH 9.0) &M

Nucleosilio

Fig. 2 Chromatogram of human urine

extract

S
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tR

1: Added MCINX 8 pg/ml in urine
2 : Added CINX 200 pzg/ml in urine

ROWTERBFZFTRERERD IR, 1~2,500 ng
/10 pl OFEAT MCINX B L v— 7 3 MICE#
PEASERIL L 7o ERROKBREIL 1 ~3% TH 2, B
HWIRAZX 0.5 ng/10 1 TH Y, JRP MCINX |[Txis
HERTRIX 0.5 pg/ml THo 7o

Table 1 Recoveries of MCINX in human urine
Added MCINX and CINX|Found

Sample in urine (#g/ml) MCINX Recovery
No. ImMCINX(x)| cCINx |®#/ ’?;,)) )
1 2.20 50.37 | 2.00 | 90.9
2 2.20 50.37 | 1.61 | 73.2
3 | 4.39 100.75 | 4.10 | 93.4
4 4.39 100.75 | 4.13 | o4.1
5 8.79 201.49 | 8.17 | 92.9
6 8.79 201.49 | 8.81 |100.2
7 13.18 302.24 |12.24 | 92.9
8 13.18 302.24 |12.79 | 97.0
9 17.57 402.98 [17.27 | 98.3
10 17.57 402.98 [17.50 | 99.6
1 21.97 503.73 | 21.12 | 96.1

Regression equation: y=0.9881 x — 0.285,5=0.313
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3. E bFFRf MCINX E4E

MERAFTRICIml %Y MCINX 2~22 pg &
CINX 50 ~ 500 pg #7800 L 7o fRA G EHAR % R 5
L, &&icL 5 MCINX oEU{E 2 #:F LT Table 1
187,

THbb, RARSAETH MCINX oEIUEIZE 94%
THh, ZHRBZH 8% Tho oo

4. HBEOMKkIBREN

CINX 400 mg OS5 LB RAB T O 1B
REKTLI00EHRL20D, 20 5mliT N §#%2.5
ml L 7muirs 30 ml FMATEE S HIHT %,
RAKBOKRZEA CINX %7 nmeirafBicflgE
L7 b ok/g 1.5ml (0.33 N SR IAHUICH YT 3),
X UUKE 1 ml {2 3 N %8 0.5 ml Nz 7cimi
(1.22 N EBEBRICHST5) 22 Znibka R
T—ERBMEIMKS L, HHEI vokrs 6ml

Fig. 3 Hydrolysis conditions of
CINX-conjugate
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o0——0in 0.33 NHCI at 100°C
o---9in 1.22NHCI at 100°C

FTOEMML TREkn Ml L7 CINX 2+ 5,
W L7 CINX #%kIZ 0.015 M |35 BEik# (pH
9.0) 5 ml ZiEHE%, N Gl 1 ml 2z TR
354 nm FWREE 432 nm [ZR0F B IR 2 Al
€L Fig. 3 &7z,

+%bbH, CINX #5v + go CINX-conj. it
0.33 N H#ifgrcit 100 °C 30 4, $7- 1.22 N i
BTt 100°C 156 S THIKAMESKR TTH T E%RL
720

5. REKROREN

0.33 N @, 25°C 3» & UF0~2°C 2313 % CINX
-conj. DEEML TR Lce ThbDH, CINX 285
Lo Ao LIERREFR 1ml %7kT 50 AR L7
Ob, o 1ml |z N EE 0.5 ml #imzT 0.33 N
EEEE L L, 25°C L U0~2°CIRHBLcEED
CINX-conj. Ok EIZL 5 CINX O HEE 7 REFRY
IBRR L o558, Fig. 4 18R+ 4 51T CINX-conj. &
0.33 N i, 0~2°C Tl %L &b 2HMIIERE
THY, 25°C TEnTd 30 SERKETHSLEL%
L1872

Fig. 4 Stability of CINX conjugate

in 0.33 N HCl1
100 x
CINX-conj.
% a0 _M
)
z
8
3
§ 60 I CINX
E]
L ==
(! L 1 Nt L ) 1
0 0.5 1 U2 10 2 30
Time (hrs.)
e---0 0~2C, O—0 25C, x100°C
6. A E 4B

MRERABTFIZ CINX 200 ~ 800 mg #ZEfiiks 1
BOBES L7 L&D 6 BERD 2 W 12 B JRITA
HEREA LT, RPPEERERD ME % Table 2
IR T o

25 CINX O KRIAE ALK E L TRPITHNEX
h, 2w CINX-conj. 7% ¢, MCINX & MCINX-
conj. (X EJITHVRTH - 7o
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Table 2 Urinary excretion of CINX, CINX-conjugate, MCINX
and MCINX-conjugate, after oral administration of CINX

Volunteer | Dose Urinary recovery(%)
No. (mg) CINX CINX-conj. MCINX | MCINX-conj. Total
1 200 73.36 15.51 0.98 0.75 90.59
2 200 77.66 12.43 1.81 0.79 92.68
3 400 58.20 29.50 1.54 1.30 90.54
4 400 85.98 11.10 1.74 0.64 99.46
5 400 50.57 35.03 2.17 1.46 89.23
6 400 68.46 14.23 0.56 0.42 83.67
7 800 64.94 22.86 1.16 1.24 90.19
8 800 73.37 17.68 0.83 0.57 92.46
9 800 80.01 15.93 1.13 0.61 97.67
17 CINX #O#5RORPHHROAIE IR AL #H
i & éb & % § Lo

M HPLC 12 & % & b RO MCINX 05 Bk + 3%
B LTco BB NTH, RPESOEEERET S
WIT, BEMBICL2ETORMLELLEE T, L
BNES A oORE A EREE L TEABOREBITHERIC
FIALES3DTHo 2o CINX & MCINX 0&#s
R ko BB RS B &R 7, ER NS Wkl
L U#E HPLC 24> THIETE 5, MERABF

X
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QUANTITATIVE ANALYSIS OF CINOXACIN
METABOLITES IN HUMAN URINE

TosHIYUKI SAKANO, SACHIKO Masupa and TAMEYUKI AMANO

Shionogi Research Laboratories, Shionogi & Co., Ltd.

J. Antimicrob. Chemother.

A quantitative method for the estimation of the 1l-ethyl-1, 4-dihydro-4-oxo-6-methoxy-7-
hydroxycinnoline-3-carboxylic acid (MCINX) in human urine has been developed by using high-

performance liquid chromatography (HPLC).

MCINX can be separated by HPLC and quantitated

with 2 4 mm X 25cm Nucleosilyp C-8 column in methanol/0.05 M phosphate buffer (pH 7.8) 3:7,

coupled to a uv flow detector set at 254 nm wavelength.

Detection limit was 0.5 ng for the

MCINX. The conjugates of MCINX and cinoxacin were determined by this HPLC method and by
the fluorometric method respectively, after hydrolyzed with hydrochloric acid.



