VOL.. 28 S-4

CHEMOTHERAPY 73

Cinoxacin OWRIX - 404 - HCE - Bt
w1 7o NI AEANERE

mEHE - EHFLE --RBRAEX-AE H-& B -HFELES
e TR N

5y M2 3 Cinoxacin (CINX) 0HABRBIZ OV TR T4 > o CINX 0F
ERLERIGBALI/ NG ESe X BT, BOKRS%E, &P, 1TEAETERERI

=X (o)

EHRE R RPN T, BE, BOKER BRSROKBSVHRETRPNE
L, tbofiRBEOBFS /NI o e BEI=2L—Ya Ty FERATH, bT

P2 %REOEHHHRAED b,

BOKS5%, MEPBER0FURRe—~7EERL, ZO%EPLHIBIL, 8KMHT
Re—7o 1/20, 24 BETRBRHBALT TS 7.
Sy MABPBER, MKERAEC0~605Tr—7BELRL, ZO®RERHIED

Lico BRUICE D BREOMAIH LN,

MK s ABETH- oo MOMKTHE, MEFO

1/3 UTOBETH» iz ERT v PRIFPWTIHEWS Y P ERBROIHERL, BHFE

R D TEY - 7o

7Tld 5~ 20 AREKRSHO CINX mifEdiReE, RedhtRdlERE0oZhEX
E{EDLLY, REKSCL-> T, HtOBERPRANOEEZ EOEWULE(RED D

“&ﬂ‘? f:o

CINX 3 U8 UC-CINX ##% 5 L -Boh#, 2 dRPR#VORFTOERLY,
5y MZEnTik, CINX BRIzt AERBIND I EELS REMEE L THEET AT LS

O ES o

#*

Cinoxacin (CINX) i1 kE Eli Lilly 4 TR &hi, R
BRIMEICEA S h AR O A{ERERT, Fig 1 Kzoks
KAERLUIZe A6, COEYDF v + TORREBERRSC
¥, CINX XU 14C gZ3# CINX 20T, R, 247,
RE, HHic OO T ERE TRE>12DT, 2O FREHRET
50

il

Fig. 1 Structure and labeled position of
CINX

0
<Om o
"0 N/
1
C.H;s

%k “C Labeled position

X RBR A E
1. #5H&

1-1. Cinoxacin

Cinoxacin (LI F CINX tE&3$) 2, 4L¥¢4,
l-ethyl-1, 4-dihydro-4-oxo (1,3)dioxolo- (4,5-g)
cinnoline-3-carboxylic acid (Fig. 1) T, #¥FE&
262.22, pKa 4.5 Oft&WTH 5, KRITIE Lilly #
EEERL 1

1-2. C #Zz# Cinoxacin

uC BEHALEYR YHMARO B LITX > TARS
n, ZoEHMER Fig. 1 IZRL7 (UF “C-CINX
LIET) o HHSRE 13.0 nCi/mg, BUHILZMHE 9%
UEDdDEBERL 1o

1-3. BEBREORAY

CINX 58k, M/15 ) v EGEfik pH 7.4 i
BEL 2.0 350Wid 2.5 mg/ml & L7cd0REAL



74 CHEMOTHERAPY

AUG. 1980

Too WML E L7B¥1X, 0.5% CMC (T CINX %+
X4, MWAEAS 23.2 mg/ml, FHRFENH 1l gm D 3
DeFEAL T, “C-CINX @darEHRo CINX iz,
) U EEIIR CIAM LT, 2.0 mg/5 pCi/ml L L, £
BA—FF3042 7 74 ~Tit 2.0 mg/10 pCi/ml &
L3 D%ERAL 72,

2. ERBIFMHLUEER

JCL-Wistar %Mtk » + (8~10 ;8H), RFZDOH
oy b, PIUERSy b (EELL B L N19 H
H5n 20 BHE) AW,

HIRABRERREREL Y, BORER YV Y FEANT
BRNEERES L oo RE5RIIKENTI10, 16, 20 mg/
kg, WMERTIX 59 mg/kg & L7,

3. SEMORER

3-1. RIEBRIDRRES

CINX oifbE & Y OBRIIFALE in situ $EIREIT L
W#REf Lo BIb, 5 FilILESR, B, NBE, B,
T, B, & -EBO6BLITIHMT, v F1EETD
WTWIFNL L EBRO X2 EA L 7co 24 BRI BAL
7w FIT20% v v & ykigHE 0.75 ml/100g OH&
THBETESL, KBtk BBERRICL-> T M
L, HILEXTIRY ML, ERABMLOMELEERTREE
L, ZOEAd L4 5 CINX 1.0 mg/ml 0#ig 1.0
ml ZEA Lo ZO®HELELI LOMBIZELTY
P rfA L, K8y POEBEM 37°C 12k 3 &
HITREL 7o REBR LI MBMLIZE %, FERMZS
%, BMBMICL Y BEL o BPhITHEBEYIML T
CINX #HEALHEEBALERY ML, ABEAERY
iz T Ultra-Turrax T, CINX BEELHE
Lico BIEMMBO DO FHELT 5y b ¥ BUTHXK
L, ZOHLELZSE 2 ORRFERBLAITE T MWD
RABDORBERIEET% - 720

—%, HILERICET S CINX OAMMBOEEE A~
BLEMT in vitro TER*TTRW, CINX BERTK
Wico LERORINERE RBIZHILEL 6 AT X4
Y, BPELYIYHLZOoRmERERL, INLERA
B 10 ml 2 ANCELERBL, FOKL ) HREK
1.0 ml #FAL, TZd#% L TEBERERPTITC
1Z4E > 720 60 AFEITHILEZMEIL, Ultra-Turrax
TERL, CINX OEELT%Z - I

3-2. ReHElROAE

Bl L CROKZESRORPHHBLAEL 7.

MEREBRTIR, 7y b= —ORARL, B
iRy v CINX, 55wk “C-CINX %H&&EL, g
BT —TF o RAIYE, REMICBEREET, %
DREHED T

BOREEBRTE, 5y b K=y r—Y AR
L, CINX kiz¥id & CHmHE, »5\wik “C-CINX
TREOKEL, FrEsmEc =—7 1% ARTERRL
Too E7c, MU, MEFREMNEOBRITHRER—
EREECFNRBRLLS Yy POR S RARIICED

Pk, #ELLCROZKSERTEZRIVTRIE
BKTC—BRBIZHERL, CINX 508, “C-
CINX 5ok st mEERlEEkic L b, RpdrttREy
AWE L fo

3-3. HEitrhEEftEORE

I—~FAMBRTREBELT v FRBEEIZR) 5
v % (Intramedic PE 10) %##A LT, YIS+ %
ALt Fr=rr—YIREL, HEBEEE%, B
PRL b CINX %#EL7c, PrEkBeii ity X R
Y, KHAKTC—BRBRIEFERL, BRAERZIY, 20
BEftR A RE L 720

3-4. HhHEfEORE

“C-CINX B#O% 5%, BHEINS : CTHEHINRS, —
VTHEINLT v FOEEED I, 24 BeRILIRIE 24
R EICED oo

3-5. MmPBREDAE

CINX #lrNZ5#02M HEE, BROKSHOME
PERER L “C-CINX ®O&E5#%02Mm, MmiEHE
BEEXAEL o

BRARE%, BOAF Y ©7 - A CHBEMERE X
b 0.2 ml FORRMITIHRML, KHKTS5ml THR
L7

BOKE%, HERBIBEBRIKR» OHFELERRL,
MR B B M % 18 70 “C-CINX 254 0 ik
R—Br2mPREMNERIZ, B iS008 L miEt
®ico

CINX #5048k, “C-CINX #50mIIiK
SHEHRNEEC X b MR BEERKD 7,

3-6. HABPREDORE

UC-CINX #H#AKE L7y bk, &4PrEbm
BRMEZRL, TORKHEECOR, #bd MK RETRO
EEVUB LI TNHD5y FRETEELT, K,
Ttk BEEY oo, BETR BRE, g S,
O, T, FERE BRA, BERE, WL BUR, BUIIRR, XY
e, KEBf%, R, MEW, Eo 20 Bolgsse, W
TRHL7co BB LCHBRZOLBRYIEBE L -,

3-7. REHSDORE

4 EEIFHELT, 28OSy P AREL, CINX
#1H1[E 20 mg/kg ROKEL, 1RR7EERS
HBBETOMEBORMICRNERL, *OKMEE TOR
MBI o1 Bk 21 EEKESR, REoLE
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kv, REMPEBI. BRERL Y RPHHERE
LUMEPBELRD, 1EEE50ZNE®B L. %
7o, 21 MEHREHD 5 b b, FE, BEL HH
L, Y2~ ELT, #BAEBTIVEABPRELR
o

4. HHE(CKD CINX 08

4-1. IR, BEit, miEFBEORE

TNEN—FBRIHRL 23K 0.5 ml ITHKHk 0.5
ml, IN & 0.5 ml, Zvwkra 6 ml 2Nz T,
15 A #RE 5 WMl ¥ 5. 5 HEO BoaouE (2,500
rpm) O, ZunkisE 5 ml XJOFBICHL,
0.015 M & vEE#ZMink, pH 9.0, 5 ml %#/mx T, 15
AHERE S L5 4ME 0T S, KE 4.0 ml %
ABREIZED, I NHE 1ml 22T, HIRLS
FeIEEEET 203 BICAENRBELREL 7o RARKICHRBAD
ABHCEEMEO CINX 2#3/mML T, REOBELTE
W, BEAEMBREERR L 720

4-2. HABPBREOIE

AL A E A O WEALE £ L PR, B 1 g 1K
HEEAER 5 ml ML TREYA~FITL, Gt
20 ml THRLA (BBAIELT -2 4%/ -0 1~
2WEMET)e ZD 5ml %&b 10% +Y) 7 mn
B 5 ml #imx, 10 4MHEE 5, 5 45BHELS R,
E# 1 ml #H(h 0.3 N NaOH 1.1 ml CTHFIL TH
5 1NEHE05ml, Zovkra 6ml #iNx7.
UTRIEERBEOBRIELZTTAR - 120

4-3. 2mPBEOE

£ 0.2 ml #KB/KTHEMEE, 5 ml THFRL -
#, 0 4 ml T15% + ) 7 v o 2 ml Mz T
5 4MRE 5, 5AMELSEEL o EF 5 mlIT1IN
NaOH 1.56 ml #inxCHfl, 1N &% 1ml &
7uouafia s 10 ml 2%, 154MkE 5, 54HE
OA8ELTce Zaukir sl 8 ml 2HY, 0.1 M &k
v BR#EM, pH 10.0, 10 ml %/nzx T 15 4R
5, 5 SMAELSHLT, UUT BHEERAKED BIELT
%o Tzo

5. MatEHERER

5-1. R, BBitPHsEEOAE

—ERICHFRL R, BHo 100 pl %, Y Fr—
YavhsFar (150 ml BBS-3, 6 g PPO, 0.1 ¢
POPOP # bz 2L, 1L £ L723®) 10ml
WCHERL, TOBMEEEREY v Frv—varhvy
# — (BECKMAN DPM-100) CHIE L 770

5-2. Mk, 2mPmHEEORIE

Mm4E, 4lfn 100 p1 %ZFEBHRMEREE (Packard 305)
THREEL, ZOBHEEERGEY v FLr—varhvr

2 —~THEL 7o

5-3. HEHRSHEHEORE

KeEBErEe—H—RAN, BUROKBEKEMLT,
H—k =2 MRIZEED, 0 100 mg FHHEL, A
BHABEREE CRBEL, BTGk EREY v FLr—va Y
v E—THIEL o

5-4. HEEPHSEEORE

FHEBO—BE I Iy, 100 mg #HHEL, KRB
%, FOWMSHEE LK v FL—Ya v AV E—T
HIE L 2o

5-5. BREGPHSGHEEORE

Rl OBRKY 5~ 6 MMM, The 1L =
THar~siZAN, 6 NERE300ml #inz, Yaevo—
FAHELT D 1), <= bre—2—TH2EEMR
(105~107 °C) w754k L 7z (Carcass solution), fn#k
hog4 2D H 5 "CO 2 + 5 v "+ H BT,
5% NaOH #2%/—n Sl AT b L =R L
7o MMBAMELBRZDO 5y THPOBRSEELRIEL
7ods, 2By 275 FER%ST o, Carcass
solution VX ¥ EI%%, ZKH/KT 600 ml THFRL, %0
200 pl % N4 7 AITAR, 7k 100 pl, 60% HCIO4
200 1, 30% H.0: 400 g1l %2 TWBL{ 2%t T 5,
Wis BT 70~80°C 2EeMImMEAL, $RTHERLTERD
TRD, A% TRIrer BERAUKER 28T M
2, TFvvrYa—-re/) 2 Frx—701 7 m] 0.6
% PPO trxrh 5 10 ml 2Nz T, DG
EEEREL 72, RBIIHBAD Carcass solution (T
BERBO—ERETNL, RBEOBIELTAW, FER
B LT

6. B/ b+s>574— (TLC)

RABHZIONWT, Silicagel 60 F.ss TLC v —1t
(Merck) #*fBvnT (A) 7 bvr—27 vokrs—K—
ek (8:4:2:1) XU B A4V vrErr TAra—
r—ik—iEE (7:2:1) Q28O BERT EML o

#C-CINX #5RIZOVwTH, Fv—tEr 5~
TN, X740 s (BX, TERA IX-150) LB
T—EHHES S, FHEBYHRHLT TLC-x—t
59475 s (TLC-ARG) #ERL L 720

7. RBF-FSO9FT5T74—

CINX #5%, —EWKEEIZ 7y bt =~—7 21 THK
B, BOEXY, BMEBRICIVBEEEL. BEL L
5w b% Leitz 1300 B3 7 v b — Ak RICEEL,
7Y ARZy PHRTHREGYL, Bonici i eyeT
—~7 (ARME) KHEHEL, IEAXR711rs (X
{ b4 7N%F 7k MARG /WEAEETY) &S
L, B RBHRREL fco BAMMBAKOGS 8
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Table 1 Gastrointestinal absorption of CINX in situ
Gastrointestinal Remaining percentage
tract 0 5 15 30 60 120 min.
94.1+6.3
St h .7+£5.8 — - .6+2.1 - 77.1x7.4
omac 102.7 86.6+2 (89.0+7.3)
U intesti 4+5.0 | 79.6+9.3 | 42.5+6.0 .5+4.8 N -
pper intestine 102 2.5+6 11.5 (90.5+6.4)
Middle i i 02.9+3.2 83.9+6. 50.9+1.6 18.8+2.6 - -
iddle intestine 1 + 8 0 (02.1+2.4)
L intesti 100.9+3.1 88.1+8.3 70.4+14 70.0£18
ower intestine .9+3. .1+8. 4+ (98.6-1.9)
C 96.2+7.4 100.9+2.3 | 100.8+14 94.8:26.6
aecum 2+7. .9+2. .8+ (97.2+1.9)
Colon & Rect 107.6+6.8 87.7+9.2 50.9:£23 15.1+7.3
olon & XKectum o= T (101.443.5) =

The data represent the mean * S. D. of three rats.
The value in parenthesis represents the mean = S.D. of remaining percentage after incubation

for 60 min. with corresponding gastrointestinal tract segment in vitro.

Fig. 2 Gastrointestinal absorption of CINX
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2. HE it R BR

2-1. RepgkitiR

HrEtke o RPHEERL Table 2 TR 7, 5%
CINX 2 ST RAPICHE X h, MBS BR SR
DIEIZERMEIR I NI BAKRTHEL 2 CINX B
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NOKRITENTS, URKMENL 48 MO RN
Bk 0% HrVRENLULTHY, BRNRIEIZELT
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Table 2 Urinary excretion of CINX after intravenous administration in rats

Cumulative excretion (% of dose)
Experiment
0.5 1 2 3 4 6 8 24 48 96 |144 hr.
(1) CINX 16 mg/kg 57.95 82.49 96.23 - 100.13; 100.72( 100.93 — - - -
N=3 + 5.16/+ 6.01/+ 4.10 — |£ 3.07|= 3.02+ 3.00 — - - -
(2) “C-CINX 20 mg/kg 36.90, 62.76] 81.14 87.55 93.59 97.89 — 100.47| 100.58| 100.61| 100.61
N=2 +18.55{+27.01/+20.12+13.22 + 5.20+ 0.51 — |+ 4.00+ 4.12+ 4.14/+ 4.14
The data represent the mean+ S.D.
Table 3 Urinary excretion of CINX after oral administration in rats
Cumulative excretion(% of dose)
Experiment
0.5 1 2 3 4 6 8 24 48 96 144 hr
(1) CINX 10 mg/kg 6.8 | 14.1| 30.7 - 55.5| 60.2| 65.5| 76.9| 95.2 — —
N=3 + 0.5 |+ 1.2 |+ 4.8 — |£17.1 |+ 4.4 |+ 9.7 |+ 8.9 |+12.3 — —
(2) CINX 20 mg/kg 9.9 17.7 | 31.7 — 63.4 | 72.9| 89.0|104.0 | 105.3 - -
N=3 + 2.1 |+ 9.8 |+ 6.5 — |£ 7.9+ 7.7|+10.2 |+ 1.6 £ 7.7 - -
(3) CINX 20 mg/kg — 31.5| 47.6| 66.2| 79.6 | 82.9| 83.9| 8.3 | — — -
N=3 —  |%£12.3 |£18.9 {#+15.1 |+ 3.7 (£ 2.1 |+ 2.4 |+ 2.3 - - -
(4) CINX 59 ng/kg — 26.5 53.1 65.8 | 87.4| 92.4 | 94.5| 97.2 — -— -
Suspension —  |#17.0 [+41.4 (+38.1 |+11.5 |+ 5.5 |+ 3.3 [+ 0.7 | — - -
(5) #C-CINX 20 mg/kg - 28.7| 53.3| 73.4| 82.7| 87.2| 89.3| 91.6| 92.0| 92.0| 92.0
N=3 — |+14.5 |+ 4.3 |+ 6.1 |+ 3.6 |+ 2.3 |+ 1.6 |+ 1.2 |+ 1.1 |+ 1.5|+ 1.8
(6) #C-CINX 20 mg/kg 5.6 | 24.8| 42.4 — 65.0 - 85.8| 87.6 | 90.1 - —
N=3 + 0.9 |+15.8 |+21.7 —  |£17.0 — |+ 5.0|+ 5.9 | 5.0 - -
The data represent the mean = S.D.
Bofoo BHEHBRBREPH TR X, 2KHET RBEHINE o T,
30~50%, 8EFMICRKIBAMER~BIT L. KL, 3. mHPRE
WFNOERIZ 2T REHRNHAO BEERIT DT 3-1. BRAKRS

i, ZOEBRENKEL, v MAKZEOKEWT L
DR X NIz, 72, Table 3 ITRINNIERDOKS
BREBERENT, RPHERBIIKEZZEHTIEL, B
BHRETYRALL EbL 2dbole CINX H2nid
UC-CINX #E5RO #HRIKEL 2%, RPRA
CINX RELEOANEET L EEL LN,

2-2. fBit - RepHEtER

BEH=av—-YaryIy b 2 2 8EROERY
Table 4 TR L 7co Be5Hk 4 BEETOR « B HE
BIAK#x 92.65%, 1.81%ThHo fz, 4ReMLIABITIZ

#BRAKRE®ROLMPEE Y Table 5, Fig. 3 TR
Lo 5 BIOEHMEIZOWTHS E, #5% CINX 11
Mo BELHY L, 304% TR 2HEDKL/2, 3
Bl Criy 1/20 OBk - 7o 72, —HBEOR
BYRE =R LT BEDFy PZDOWT, TORE
O EWMENEEM, MiAEFERD, Table 5 TR
L7co ¥BME 26~63 20 HEE I L, FH45HTH
2fce TOKREHRNFVFE, BEREEDT v bAKE
BhEYVKERIDOTCHLILEXTREL TS, 4HAE
Bt 300 ml/kg ¢, CINX 1, M&BTHEDENIL
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Table 4 Biliary and urinary excretion of CINX after intravenous administration in rats (20 mg/kg)

Route of excretion

Cumulative excretion (% of dose)

0~0.5 ~1 ~2 ~4 hr
Bile 0.87+ 0.24 1.32+ 0.31 1.73+ 0.70 1.81+ 0.78
Urine 44.12+12.03 66.15+15.81 86.43+ 5.83 92.65+ 3.61

The data represent the mean =+ S.D. of five rats.

Table 5 Whole blood levels of CINX after intravenous administration in rats (20 mg/kg)

Whole blood level (zg/ml) T1/2 vd

Rat No.
2 5 15 |30min.| 1 \ 1.5 ‘ 2 2.5 | 3hr. | min. | ml/kg
1 66.9| 60.2| 52.1| 41.3] 24.9| 15.6] 8.9| 54| 32| 42| 20
2 68.6 | 59.6| 52.6| 38.5| 23.5| 11.6| 56| 3.4| 1.7 38 | 292
3 56.5 | 47.6 —| a7.5| 26.8| 18.4| 14.9| 8.4| 43| 57 | 368
4 64.3| 52.9 —| 20.8| 12.9| 5.6 29| 1.8 1.1| 26| 310
5 65.0 | 54.5| 50.5| 49.7| 34.2| 22.0| 159| 12.2| 7.9 63 | 319
Mean 64.2| 54.9| 51.7| 390.3| 24.4| 146| 9.6| 6.2| 36| 45 | 317
S.D. £ 46| +52|+08|+72|+77|+63|+57|+42|x27]| 15 |+ 30

Fig. 3 Whole blood levels of CINX after
intravenous injection in rats
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SEMTHhHT ENTFRINT,
3-2. EAKS
EOZSHOMYE, 2MmF#REYL Table 6, Fig. 4,5

R L7 10 mg/kg Tk, v~— 7Bl 30 2LIAIK
»b, 3045 CoMEER39.2 pg/ml C, 2BMTIEE
O 1/2, 8EMTCIRM 1/20 1ITHA L, 24 RMLIZIR
HIRRUTTHo /co 20 mg/kg T, ZOBMEAEED
bF, RERIEUcMmEPBELRL. CINX 553
Wik YC-CINX WFh o5 T, mHEOMEPEEI
K&EEZR %L, MEPORSEEIIREL CINX 2
HLWIEERRTEF— 2 —hB b, “C-CINX
BE#OAFIIOWT, MifEhd & U4 il % e
L7cds, 20 &M/ oRERIE 0.6 AjEOMENE
bitfco L7cdio THHH OB EE O KA1 mifEH
CHEELTWwR LEL LN,
4. BASFH
BC-CINX #O#5%O FHKIMEL Table 7,

Fig. 6 TR L7zo CINX RO S%ERHITHRI I
n, 0.5~1BMCe— 27 |T#L, *0%aRTHBIL,
SIFRIRICIXIZE AL R L Tco 24 BRRA%IZIZ KB4
DT, IAPBRHINEo T, OB 2~
RMmEE L —BL Tk, RENEEHERLRLE
M 2o Too BHBIBE R MTITBI~D % Y IEL,
E—I7RTY, TOLBDBEBITIAEL Zdo fro ¥
L, BRI REEOBEYRL, boMGsRE
> TRNWBTE R L 7o TRTOEMBEBEDIRIZE
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Table 6 Blood levels of CINX after oral administration in rats
Blood level (#g/ml)
Dose
0.5 1 2 4 ‘ 6 | 8 24 48 hr

CINX
10 mg/kg plasma [39.2+ 5.522.8+10.9(19.1+ 7.5 4.0+ 2.3/ 2.6+ 1.7/ 2.1+ 1.4 0.0+ 0.0 0.0+ 0.0
CINX 1 65.8+18.258.1+ + + 0.0/ 0.0+ 0.0
20 mg/kg plasma .8+18.2/58.1+13.1/35.8+ 5.628.5+12.710.4+ 8.2 3.0+ 0.8/ 0.0+ 0. .0+ 0.

plasma [66.4+23.247.9+23.5(31.2+17.227.1+24.4 - 1.3+ 0.6/ 0.0+ 0.0{ 0.0+ 0.1
HC-CINX whole

blood 40.1+16.2(31.4+15.9]19.6+ 7.8[15.6+13.6 - 0.6+ 0.2/ 0.0+ 0.0/ 0.0+ 0.0
20 mg/kg 00
wholeblood | 0.60 0.66 | 0.63 0.58 - 0.46

The data represent the mean =+ S.D. of three rats.

Fig. 4 Plasma levels of CINX after oral

administration in rats
® 20mg/kg
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Fig. 5 Blood levels of “C-CINX after oral
administration in rats (20 mg/kg)

| ® Plasma
o Whole blood
80
E L
2
- L
2
2
T 40t
2
m
Time (hr.)
5. RE#/SE
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Table 7 Tissue levels of CINX after oral administration in rats (20 mg/kg)
Concentration (#g/g or ml)
Tissue
0.5 1 2 4 8 24 48 hr

Brain 4.4+ 1.5 7.4+ 8.9| 2.0+ 0.7 | 1.5+ 1.5| 0.1+ 0.1| 0.0+ 0.0| 0.0+ 0.0
Hypophysis 8.5+ 6.0 10.1+ 9.5 1.7+ 0.7 | 5.7+ 5.6 | 1.1+ 1.8| 0.3+ 0.3 | 0.0% 0.0
Lymph node 16.3+10.6 | 13.8+10.7 | 8.6+ 6.7 | 5.8+ 4.7 | 0.5+ 0.7 | 0.0+ 0.0 | 0.1+ 0.1
Submaxillary g. | 17.1+10.5 | 15.3+12.1 | 8.9+ 6.8 | 6.3*+ 6.1 | 0.3+ 0.2 | 0.0 0.0 | 0.0% 0.0
Thyroid 9.4+ 8.7 |10.1+ 8.7 | 6.1+ 5.7 | 3.7+ 3.1 | 0.6+ 0.7 | 0.4x 0.7 | 0.0+ 0.0
Thymus 10.5+ 5.2 | 4.4+ 1.5 4.9+ 2.5 | 3.0+ 2.7| 0.1+ 0.0| 0.0+ 0.0 | 0.0* 0.0
Trachea 10.0+ 9.3 | 13.6+13.6 | 7.4+ 5.5 | 5.2+ 4.1 | 0.4+ 0.4| 0.2+ 0.2 | 0.1+ 0.1
Heart 19.8+ 8.3 | 15.4+10.5| 9.6+ 5.4 | 6.5+ 6.0 | 0.4+ 0.4| 0.0+ 0.0 | 0.0+ 0.0
Lung 24.1+10.8 | 25.1+15.5 | 14.0+10.3 | 8.6+ 7.6 | 0.5%+0.4 0.0+ 0.0 0.0+ 0.0
Liver 22.5+10.9 | 17.8+10.6 | 10.2+ 4.4 | 6.8+ 5.6 | 0.5+0.2 0.0+ 0.0 0.0+ 0.0
Spleen 11.5+ 6.3 | 8.7+ 5.6 | 5.5+ 2.8 | 3.4+ 2.4 | 0.2+ 0.2| 0.0+ 0.0| 0.0+ 0.0
Pancreas 19.7+10.8 | 13.8+ 5.2 | 9.2+ 2.7 | 5.7+ 4.3 | 1.5+ 0.7 | 0.0+ 0.0 | 0.0+ 0.0
Kidney 43.6+£25.5 | 51.0+24.7 | 37.2+25.1 | 31.3+27.1 | 1.8+ 1.3 | 0.0+ 0.0 | 0.0+ 0.1
Adrenal 12.9+10.5| 9.4+ 7.2 | 5.7+ 3.2 | 3.8+ 3.2| 0.3+ 0.4 | 0.0+ 0.0 0.0+ 0.0
Prostate 20.0+23.2|17.3+11.4 | 15.2+18.8 | 6.8+ 4.8 | 0.5+ 0.6 | 0.0+ 0.0 | 0.0+ 0.0
Muscle 8.2+ 4.7 | 6.4+ 4.7| 5.0+ 1.9| 2.6+ 2.3| 0.2+ 0.0| 0.0+ 0.0 | 0.0+ 0.0
Skin 13.5+ 6.1 | 12.5+ 7.6 | 8.2+ 5.4 | 5.3+ 4.6 | 0.3+ 0.2| 0.0+ 0.0| 0.0+ 0.0
Adipose tissue 3.2+ 2.1| 2.9+ 1.0| 3.5+ 1.5 1.9+ 1.2 | 1.3+ 2.1| 0.0+ 0.0| 0.0+ 0.0
Testis 7.0+ 3.2 | 7.3+ 4.0| 5.4+ 2.4| 4.1+ 3.2 | 0.3+ 0.2| 0.0+ 0.0| 0.0+ 0.0
Whole blood 40.1+16.3 | 31.4+16.0 | 19.6+ 7.8 | 15.6+13.6 | 0.6+ 0.2 | 0.0+ 0.0 | 0.0+ 0.0
Plasma 66.4+23.3 | 47.9+23.5| 31.2+17.2 | 27.1+24.4 | 1.3+ 0.6 | 0.0+ 0.0 | 0.1+ 0.0
Stomach ) 21.0+19.9| 1.0+ 0.5| 5.7+ 7.8| 0.2+ 0.2| 0.2+ 0.2| 0.1+ 0.0 | 0.0+ 0.0

The data represent the mean * S.D. of three rats.

a) : % of dose

78%L%D,

EFON7 v+ B0 oNTH,

5

%7z,

UC-CINX #5R®D TLC-ARG T3 CINX &

EHIT L 3 RPBMBOKERERE Z Do o T2,
1A% E#ORPHMBLEIREZEIR, REKS
Lo T, Hto BESPER 2 LOEHATLIZEZ b
%o Too

TEERE#OMBPEREEL, 04T —2%BE,
ZO®BBEV L TBEEMTIZIZMAL, 24 BHECRAN
ANEhotco 21MBHZERO MERERED AL <4
~VCRYL, TOREIRUBETH 2o 37, #
5 (0RM) TEiTE0H&S5IZL 5 CINX X
Nhdole LARELHELT, 20/ 2—0®
BETRKERENR R H o T,

21 EEHRED 7y PP, BP0 CINX BED1
A&EOENE ZbbF, EHEMEIRZDON ZHo
7o

6. R BHHOBRE

CINX #5%oR&ABD TLC #T%\w, UV, &k
HETRH L EZA CINX RELEOAMEH I N,

[ REELFOBHMHER Ry FOLBBW LN, KR
YrmlIntdo oo TN, CINX #54%0KEL
IR PR R M B As “C-CINX #& 5% o
B RL L VBEEBIRELWEIALLTFEIN
el e—HKL T,

7. EHF—-PSSFTS5T74—

7-1. BRAREROBASH

BRAZR SR O RS TEEO S, HEMORIZIZEL
WERED bNAho fco Photo. 1 [TH 5 6 %DM
X5, Photo. 2 ITKIEIRMES v DA — 5%
S akRt. HE6SRTHAER R B L whNg
AADIZ KL D BABAHEMES 2 b, 20
o, HMMTRNEL Y BARSEERRED bhk
Mot KK, FE, I, TR M, v ooed, RE
A, OH% EBMBIZONTHRABSERERL, *
no & Y ETHARSEED, BT, B g K
M, TR, FURER, BRI, B, bR, B



VOL. 28 S-4 CHEMOTHERAPY 81

Fig. 6 Tissue levels of CINX in rats
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Table 8 Total recovery of CINX after oral administration in rats (20 mg/kg)
Rat % of dose
Hr.
No. Urine Feces Tissue Carcass Blood Total
1 4.50 0.07 28.89 63.83 8.51 105.80
2 0.5 6.25 0.00 11.97 68.33 8.12 94.67
3 6.12 0.01 46.37 33.74 3.20 89.44
4 11.55 0.03 11.36 73.89 7.50 104.33
5 1 42.21 0.00 5.44 29.89 3.83 81.37
6 20.55 0.00 7.28 61.69 4.72 94.24
7 19.17 0.00 8.50 58.18 5.00 90.85
8 2 46.00 0.01 6.05 30.96 3.45 86.47
9 62.13 0.25 2.80 23.13 2.45 90.76
10 56.28 0.00 5.31 40.55 4.48 106.62
11 4 54.22 0.00 4.89 32.00 3.42 94.53
12 84.64 0.00 0.34 6.52 0.21 91.71
13 80.70 0.00 0.42 22.75 0.09 103.96
14 8 90.81 0.02 0.11 13.14 0.04 104.12
15 85.79 0.00 0.62 7.10 0.13 93.64
16 86.12 2.05 0.10 0.55 0.00 88.82
17 24 94.08 6.73 0.01 0.06 0.00 101.42
18 82.67 4.91 0.06 0.61 0.00 88.25
19 96.00 8.16 0.01 0.38 0.00 104.55
20 48 87.21 6.68 0.06 0.36 0.00 94.31
21 87.08 6.60 0.01 0.44 0.00 94.13
Mean 95.43
S.D. +7.23
Table 9 Urinary excretion of CINX after single and repetitive administration in rats
No. of Urinary excretion (% of dose)
dosing 0.5 1 2 4 6 8 24 48 hr
1 9.9+ 2.1/ 17.7+ 9.8 31.7+ 6.5 63.4+ 7.9 72.9+ 7.7/ 89.0+10.2104.0+ 1.6105.3+ 7.7
7 19.3+10.0; 25.1+ 6.3 42.8+ 7.1/ 64.8+ 9.7| 88.8+ 6.5/ 79.4+15.9 84.5+ 7.3 84.0+ 2.6
21 18.3+ 4.9\ 34.2+ 3.8/ 53.4+ 2.7/ 58.7+ 7.4| 64.4+ 4.9 68.5+12.0/ 77.8+ 5.6/ 83.2+ 2.4

The data represent the mean =+ S.D. of three rats.
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Table 10 Plasma levels of CINX after single and repetitive administration in rats

No. of Plasma levels (zg/ml)
dosing 0 0.5 1 \ 2 1 4 6 8 24 hr
1 — 65.8+18.2 58.1+13.1 35.8+ 5.6| 28.5+12.7/ 10.4+ 8.2, 3.0+ 0.8 0.0+ 0.0
| )
| ‘
7 0.0+ 0.0 55.1+ 2.3 44.1+21.1} 38.6+ O.Gi 13.6+ 8.8 3.2+ 2.9 1.1+ 0.1 0.0+ 0.0
21 0.0+ 0.0 60.9+ 5.3 34.1+ 4.1 20.2+ 4.Gi 16.5+10.6] 6.1+ 4.2 1.7+ 0.8 0.0+ 0.0

The data represent the mean + S. D. of three rats.
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Photo. 2 Autoradiogram of female rat (Cinoxacin-%C i.v. 6 min.)
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Photo. 3 Autoradiogram of male rat (Cinoxacin-*C i.v. 30 min.)
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Photo. 4 Autoradiogram of male rat (Cinoxacin-%C i.v. 60 min.)
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Photo. 5 Autoradiogram of pregnant rat (19 days of gestation) (Cinoxacin-%C i.v.)
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Photo. 6 Enlarged autoradiogram of pregnant rat shown in Photo. 5
(Cinoxacin-“C i.v. 6 min)
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Photo. 7 Autoradiogram of pregnant rat (20 days of gestation)
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ABSORPTION, DISTRIBUTION, METABOLISM AND EXCRETION
OF CINOXACIN
THE FIRST REPORT : ABSORPTION, DISTRIBUTION,
METABOLISM AND EXCRETION OF CINOXACIN IN RAT

Yosuiniro TocHino, KoicHl Suceno, MasaM1 DoteucHi, HirosH1 OKABE,
Ryo Norikura and Hipeo TANAKA

Shionogi Research Laboratories, Shionogi & Co., Ltd.

Cinoxacin (CINX) was rapidly and almost completely absorbed by rats after oral administration.
The absorption occurred chiefly in the upper and middle parts of the small intestine in in situ
experiments.

After oral as well as intravenous dosing, approximately 100% of the CINX was excreted in the
urine as unchanged drug. In rats having cannulated bile ducts, only 2 % of the CINX was excreted
in the bile after intravenous administration.

The biological half-life of CINX, estimated from whole blood levels after intravenous administration,
ranged from 26 to 63 minutes with a mean of 45 minutes. There was significant variability among
rats in the elimination rate. Most of the CINX in rat blood was found in the plasma fraction.

After oral administration, the plasma level of CINX reached maximum within 30 minutes and
thereafter declined rapidly. The plasma concentration of CINX at 8 hours after oral dosing was
about one-twentieth of the maximum level and at 24 hours no CINX was detected.

The peak tissue level was observed at 30~60 minutes after oral administration. In most tissues,
the CINX concentration was lower than the plasma level and decreased in a similar manner to that
in plasma. Tissue distribution was in the order of plasma = kidney > whole blood > lung, liver,
prostate, heart, pancreas, submaxillary gland, lymph node > trachea, skin, adrenal, spleen, pituitary,
thyroid, muscle, testis > brain, fat.

In pregnant rats, the distribution and elimination of CINX were similar to those found in male
rats. The distribution of CINX in the fetus was very low.

No accumulation in tissues nor delay of excretion was observed after repeated oral administration.

Survey of urinary excreta by TLC after administration of CINX and ™C-CINX indicated that
biotransformation of CINX scarcely occurred in rats.



