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FLWERIEZE Cinoxacin IZ2WT SD 5y b2 HWT—HOAEMRARTTAWT
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1) IR X CIEIRFI 5. 548

Cinoxacin @ 50, 100 % X U8 200 mg/kg/day % 6 BESOHEIZ 9 BMLLE, 9 BE®
HEZRIEET 2 80 HIEE 7 BE COMBMZNEFREOREL 720

—RREOLMRLTEH L AN EARRLZ ST BRERCINWT, Mo LfHEDL
& VBBFFITRIZ$ Cinoxacin #5 0B EED b NE o T,

2) BHFOBERRBEZEAR

Cinoxacin ¢ 50, 100, 200, 300 mg/kg/day % & (XITxE8# Nalidixic acid @ 300
mg/kg/day %, ZTNZENEIR 7 BHLIER 17 B TROKSE L 720

Cinoxacin ® 100 mg/kg/day Ll Lo G5B CRFHEENRYD L, 300 mg/kg/day #
SR CTREIEBIFERNHEML o0, BABEAERARIED b EHo o —F, Nalidixic
acid #EBTRAERE (OEZ £5%E) 2 IUEHER (BEWE) OBEEHUL
DI 7co MAMFIZ ML THE, ZEML SERE PEEL X CEBECRTT
Cinoxacin 5D %IZEW b Nk do 7225, Nalidixic acid 5B CRHEFOKER
DuOWITEHS 4 BETOWL LEREFBOETHED L NI

3) RAEfELCRAMESERR

Cinoxacin ® 50, 100 3+ & Uf 200 mg/kg/day %iElE 17 B X Ytk 21 BOMEE
A5 L 7z,

200 mg/kg/day EGRTHERIEMABOEERA, SRBOFOEAE, BEME L U
OB OECHFBOMMA AL e L L HEFOEMBLEGREME, REBRE
DIEE, 1EHE, EBHIHMAE, EZHEH I O ITETEFE DT DWW Tk Cinoxacin #5081t
BObNEbho T

1% -} Fig. 1 Chemical structure of cinoxacin

Cinoxacin (CINX &B&#5) 2, Eli Lilly #CEARS 1z
* /)0 ANVKEVBBROIEYT, 777 sbatEic SROHTETE
AELHHETH 2, 40, R iz7v VEAVLT 1) FIR
Bl K CEIRIBR S AE 2) BEMRHESR®R 3) BEY
BLUBAMRESRBEERL, CINX O4MICRIZTHES é
BHLIOTHET 3. 4B, BERRNESRBRICITHRE 2Hs
&UT, Nalidixic acid £ THERE Lo Molecular formula: C;,H,N.Os

Molecular weight : 262
Melting point : 265°C
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CINX vt Fig. 1 ITR L 7oL #& % 4 D 1-ethyl-1,



VOL. 28 S—4

4-dihydro-4-oxo (1, 3) dioxolo-(4, 5-g) cinnoline-
3-carboxylic acid T, JKIZHEEAEN: D HE @k A
ThHbo

ARBRICHW O CINX (Eli Lilly #:#1 : Lot
No. B 14-Y 55-091) i X UX7fifilR® Nalidixic acid
(B9, UT NA LB TH5,

2. EBWVEIUHEETRHE

HRRERBYBEHRBE L D AT LA % 4 Ml
D Slc:SD 7 v M %, MRS & BRI SRB T
A28, S EMTREEL cobRRITUL, &
BRI SRR, BERL L CRILMRERBR TR,
Wi BN FHEAE Lcob, KEXE, EiRS -~
FEEB Lo ALy —vR, SERAOEHEY —
Y (86X174x183 cm) F 727 I BOMBIGE & ~
v (18xX26x40 cm) TH 5%, MWL FHEAETL L UR
BT C TEIR 24£2°C, B 55 £ 5%0 ) 7T
BEATHE L, SEREL s MERSE MM-
I) 3 & VKEKE B HEICER 7,

3. BERDETE

1) HEiREIL & KRR SRR . 7y PEAVWE
HatHEHERR D T, 100 mg/kg/day Ll -0ES5EIC
R¥PEE, 230 mg/kg/day LIEO HE5BIC AEHM
OMH, FKBR LK RBEOHM SEORMM &5
., 529 mg/kg/day fEGHETEHE 9/15 4, #f 4/15
PIBFEEL T b, T ETLABELRMxERRD
BERIMWEL (ARROk5E%, 200, 100 3 LK 50
mg/kg/day & L 7z.

2) RELRPRESRAR  EaFERARo HRE T
K7y PERWLETHRABRMORE L. T2bL, F
BRBRTIE 500, 350, 200 i X (X 50 mg/kg/day %
BEBEXRMPOERS » b iZHkE L &R, 350 mg/
kg/day U LOESHTREFECORERL L CHEE LR
HIErEH, MBAEAENED bkl & b, KR
%* 300 mg/kg/day & LLTF 200, 100 3 X X 50mg/
kg/day &L 7o %3 NA (3 CINX 0 Kf& 300 mg
/kg/day LRIAREL 70

3) AEME LK RIMBERR  EIEZ Y MIT LD
TR T 200, 100, 50 i L U* 25 mg/kg/day Tk
SLER, 200 mg/kg/day BEHTHEAS L NHA
FhREOAHSAON, HEFOLK4IHBTTCOERER
PET L7, AHETIRBRABIITLIOEELD
N707T, KKkR%* 200 mg/kg/day &L LT 100 &
LU 50 mg/kg/day & L7,

ki, HARITEHIT AR/NE 50 mg/kg/day 1, #
EHEEERED 3~ 6 {EITHST %,
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1) (EIRAT R & IR WL 5.5 - CINX [ 200,

100 3 & O 50 mg/kg/day &% & HICHKE 5% 7 7
T T LEKICBEL, TaRoMEYF 5 ml/kg (i
OB F/-RAHENEIFOREL LML TE) TRV
YFIREYEMBEARKRE L. Thbb, HITIE6ER
CFtk®E 216 g) LY 9 BBLEL7Zz0bL, HERRE
IR OB ENHEALIND T TG L 7o
—F, M RER S 2 BEET O 9 @i CFakE 225
) LOVEEXBBLIEE 7 B3 To WMEERSL
7Co

2) HEEMPZ38 - CINX 3 300, 200, 100 3»
& U8 50 mg/kg/day, NA (% 300 mg/kg/day &% 5%
LIORENENAK 5% T 7 €7 I AERITHEL, &
E7HL VIENR 17 B2 Cp 11 AR (XRH#HIE LiE
IROH&ELTRRE), 5mli/kg (TIE 7 HOKEL i
ET2) HTHY Y FITL hmfilgO&ES L i

3) MEME L I S5 % : CINX (4 200, 100
L X 50 mg/kg/day L% B L HITHEE 5%T 7T
SABERICEEL, EK 17 B (RRHAETIEROE
ELTERE) X btk 21 HEToOM, 5 ml/kg (F
Ik 10 BOKELX ) HTHY >V FIRL Y RHEOK
51 72

E, HRBROMBEITIZ 5%T 7 €T T LERD B
TRIEKERFEOTFEIL Y 5L,

5. BEBEAE

1) EIERT R X CIEIRRIREZ 5 A%

HEABPEIL 200 mg/kg/day #xG5HTH £TLE
BEHRPIEERROER» LR TCORKBNFRINI:
ToOMERER 30 Phk L, Mok SEITMRES 20 PLE L
7o

HEE X U - BOKROBEZ, #6 8, H98
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BERMEPER 2ot 2~4 BEBIZIT %2 7o

REEA—BNT2BELREL L TITEW, BT
BOBACEKRBRILE L TUBRORBELHIEL 72,
2 BMORBETRRBAMRILL &b o oElEE, X5
NEOHE i EENEFN L BMEREE L TREBEX
¥, BEREOBRILY K> 7co RIREARILL 22
TMEERARTREL 20D, RAEOHE L &3 ITHRIZ
L, EFEBROVWTHBZORELTE - 720

IR D RRIL L 7o, IEIE 20 HIT= ~F A BB T C
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CFEARORIUE, MR FECHITF £FEFoN
Bl UBORELITAE - 2. RGO EER SO
WIBRE EERUELTTAR o foo LFEREOHRINT
HEARBECHBRL, FERBOBRIEXTE > oo
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(a) Btk (Fo) OBZ - EIR0B L VY FEHAE 21X
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AR 30 LoEiRBAD b, 20 BRI ERRBO
BHRER, BYO 10 BEZAERME I THEFOE
BRELBE L 2. TEVHANS X CRALNSORKE =
~FAMRBTCHROIEIE, FTERBFONBHNRELE
BAUBLT %2, BAROBRRIOWTRFERNOER
BErEELEFREMKL 2o
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S EIROIAR ERRITHEL TITR > 2o
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RDDB E LD, HMREITTFOETER, I, AER
FOBEEBRE L 7co TNOLOHEFRAEKRLIBRLIE
fRMbh 10 CIZa5 X 5 ICHEREERL T—BFHEHR
B, BRAOFRBREEEREIH L o, MEMMEF
X, HERE FOoRBEMLEBEL, FoRkEBENEL
SR, £%4BEZNUBRRTBEBIRTEZ, E%4H
FTCOLEERL L VHALELRD . 2/, HETEL
SN 2B E L R T,

H# 20 BZAFROWTHEREXELKY, %F
R4, B4, ERARSELFEBRFTFTRIFCLD,
BRE, BE EELIUCEHEORELREL ko 48
BREFIC 1 BHAY D MR 2 MR TRTOFLEHKR
L, ¥ ERHBEBR TN EREHRBRECMEL 2. 5 BEHK
R 1 ANl Bk A~ 70 —A FRRITE
iR, #1RrAEEARIC L 5 EHHRAEOR
EITHE L 7o THIT 7 HIBERIT EZOMIT DT TH
KREBHABR Y TRATEFENIO RECEL. Th
CBERETRAFRBHL, FERFERLAEL
7zo

58 UBROBEREICMEI Ao 7o 1 BEY b #HE
£10C% 11 B b AMEOREIZHWT. T%b
b, A—#E5BATRKZR LT, kL EEis
X EIRME SRR L ARICRERR L TE - 7o 1
WD L - Mk BAR X8, IR L RD 5 & &
BT, AR (F2) OAFES, ML UEAERE
DEREBREL, KETRELLL 0L BRL . #BF
(F1) @~ 7 KB T CHRIMIE S THALTE N,

FENOERER L AREFH LT L 2o

3) FAEMELURIAMRERR

(a) fifk (Fo) 0B8R ABEKIIIEIRNL X 0tig
IRBAE SRR & REOEMHA T 200 mg/kg/day #&5
BT 25 L& L7cds, HioREREE 20 KL L 7,

BEL & KR - TRBOAE LR EHMPIER,
oo 2~3 HERTE\», REC—gkEr
R 1. BAKORKE =—F 0 BT C BOE X
¥, EFEEHO RIRHBRE EREAEY 759 L&}
2, BRBHEEE LEFREM®L 2o

(b) H&fF (F) 0BR  HAFOBRIMNROSE
BRSO RBRFEICEL TiITR> oo 727 L, HR
13 3IU 7T BBRIZITAN, £~70 74 -1 FR
B, OEERARL X UVTRAERARCRZENEALE
Y MRS LIC Rt L 72 £/, EIRARHME (F) O
LWL 14 BITFEVMAL, BEEL L UTFER
O (F2) O, BB L UCEFRELBRL 72, &Y
DRtk (F1) HEAME I, WERELERL, I
B2 RE (Fu) 2001 RRY ) #lER 1 RoF (F)
T —F KBTI HMmMEY L, EEMEONMKR
ExfTEn, F (F2) ROWTHRREBERIIEL /.
BERRTEONBFE LR EFONEMER, 18
THALE L THEEL, AEMO #HAFHLEIIA -8
ELUK -BRETH N
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1. 1ERATS KTMEIRMAIEE AR

1 # Fo) RRIZTEE : CINX © 100 & X Tf 200
mg/kg/day & E5BOMMEI, HRRELIOREEE
JRRA, BRI H LT,

FELHIIL 100 mg/kg/day $SHOMIT 1 H (kEH
15 H), 200 mg/kg/day 5O 6§ (K5%19
~ 48 H) LHEZ9H (BeE#H8~ 16 H) hbhi.
INLOREEAR, WThiWsL»ZEREHOKT,
Bl L L B EDO RRED—BIRBOBEILHALN, B
AR CHHRB TG LPREBLEIRL VT L .

AEHBIE Fig. 2, 3 TRT &b T, 100 mg/kg/
day ¥ 580 T ®REIZ, 200 mg/kg/day &EHOD
M T & AT HEINIMEIASZD b 7o, 100 mg/kg/
day % SR QMO HMMH ISR THRICEEL o T
7z, 100 3 X % 200 mg/kg/day ¥ S5BOHE, 200 mg
/kg/day % 5B OMTIE BERO RABEA & FKED
BB ZD b i,

FEMBORBBHFRLL LT, 100 3k U 200 mg/
kg/day #&5BOMMETRE - BEOILR, BRECE
BALRE LU RHM%EO REBEEXALN, T
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Fig. 2 Effect of cinoxacin on body weight
changes in male rats on fertility study
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Fig. 3 Effect of cinoxacin on body weight
changes in female rats on fertility study
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Table 1 Effect of cinoxacin on organ weight in male rats on fertility study
! [ [
Dose (mg/kg/day) ? Control | 50 ‘ 100 ! 200
T 1 R
No. of rats sacrificed 19 17 17 15
Final body weight 562+46.3 534+47.4 503+53.7 503+70.9
_ —] _ -
Absolute organ weight @) i | !
Heart | 1.61+0.15 | 1.55+0.15 1.47+0.13** 1.43+0.20%*
Lung 2.09+0.48 1 1.85+0.40 1.79+0.24* 1.96+0.46
Spleen 0.82+0.12 0.79+0.09 0.84+0.14 0.81+0.13
Liver 16.14+1.80 15.46+2.06 14.86+2.14 15.28+4-2.48
Kidney 3.30+0.28 3.28+0.40 3.91+0.76** 4.06+0.65%*
Testis 5. 65+0 38 : 5.38+0.35* 5.21+0.56** 5.22+0.40**
— | — — - -
Relative organ weight b)
Heart 288+ 27 290+ 18 294+ 28 284+ 20
Lung 374+ 95 346+ 72 358+ 51 391+ 70
Spleen | 146+ 17 148+ 17 167+ 22** 162+ 22
Liver ‘ 2,881+327 2,895+294 2,952+234 3,033+238
Kidney 1 588+ 46 615+ 77 788+206** | 821 +180**
Testis \ 1,010+ 95 1,012+ 74 1,042+120 1,048+103
a) g+S.D.
b) mg/100 g body weight+S.D.

*k

Significantly different from control data (p less than 0.05)
Significantly different from control data (p less than 0.01)
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7o LpL, TiLLRRF BRI O il b & O
HOTITL Y ABEHFOV LW lET, WAEOKS
A ERIE X R, AEOHEHRE, 50 LW
200 mg/kg/day f25BICE 1 6, TEOMET 50 &
£ 0 100 mg/kg/day $#x GHIZE1HALNTOB TS

D, MBBHLILREREOBIERBDONE DS Tk,

INHLDOREBMPIZOWT, HRP L CEMBOER
FHRRET TR 7o, MBROBIZEFUEOREDOR
SHEMEE L 8 100 mg/kg/day #E5HO HIZ FERN
WEDILED DL NIcDAT, MITREDRRAEEL LN

Table 2 Effect of cinoxacin on organ weight in female rats on fertility study

Dose (mg/kg/day) i Control 50 100 200
No. of rats sacrificed 19 17 17 15
Final body weight 406+21 398+27 394+ 36 379427
Absolute organ weight 2)
Heart 1.04+0.10 1.08+0.06 1.04+0.07 1.11+0.08*
Lung 1.47+0.24 1.59+0.20 1.51+0.21 1.48+0.12
Spleen 0.68+0.07 0.71+0.11 0.66+0.10 0.72+0.09
Liver 15.88:+0.93 16.25+1.57 15.55+1.74 15.69+0.94
Kidney 1.98+0.33 2.20+0.17% 2.37+0.30** 2.61:+0.33**
Ovary 0.11+0.01 0.11+0.02 0.11+0.02 0.11+0.02
Relative organ weight ®
Heart 255+ 22 270+ 19* 264+ 24 293+ 2%*
Lung 362+ 75 398+ 63 387+ 59 391+ 38
Spleen L1687+ 17 . 176+ 28 169+ 24 190+ 30*
Liver 3,898+246 4,043+309 3,951+344 4,150 +213**
Kidney 486+ 77 547+ 59* 607 +101** 693+100**
Ovary 27+ 2.5 28+ 3.4 ‘[ 28+ 3.6 29+ 5.5
a) g=S.D.
b) mg/100 g body weight + S.D.
*  Significantly different from control data (p less than 0.05)
**  Significantly different from control data (p less than 0.01)
Table 3 Effect of cinoxacin on fertility in rats on fertility study
Dose (mg/kg/day) Control 50 100 200
Mating 1 22 FTbH)| 1 2 FT 1 2 FT 1 2 FT
Male
Copulated/mated 20/20 1/1 20/20 | 18/20 2/3 19/20 | 19/19 3/3 19/19 | 21/21 9/9 24/24
(%) (100) ( 95) (100) (100)
Impregnated/copulated | 19/20 0/1 19/20 | 17/18 2/2 19/19 | 17/19 3/3 19/19 | 15/21 8/9 23/24
(%) ( 95) (100) (100) (96
Female
Copulated/mated 20/20 1/1 20/20 | 18/20 2/3 19/20 | 19/19 1/2 19/19 | 21/21 6/6 21/21
(%) (100) ( 95) (100) (100)
Pregnant/copulated | 19/20 1/1 20/20 | 17/18 2/2 19/19 | 17/19 1/1 18/19 | 15/21 6/6 21/21
(%) (100) (100) ( 95) (100)

a) Mating with non-treated male or female rats
b) Fertility
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AREMARBBONLE Do foo 2, RBHBREL DL
BRI COMBRRD, x1B#tL CINX ZixE5H L
ORMIZERED L NEho Iz,

3) fF (F) T RIZTHE : A—BRNOREBIZ LD
iR L ol (Fo) ORGE, BERE JERE S£HEKBAF
OHEZORE Y Table 4 TR L fro HEEL L E
BRHAS 50 3L UX 200 mg/kg/day 5 RETHEBIT
KLTHE (p<0.05 #F 7zid p<0.01) IZEWEERL
7co LArL, 100 mg/kg/day £ 58 & X IBE E OB
ENRrbNENT Ehb, CINX 5L OBERHL 2
Thirofoo BERB, FHEZLKIZEFRFO #hE
i, BREBREINBHLEBIZRAETH> 7o 48
ZHHORF I IBDONE Do o,

BEFOAKE, ML L BERRED #R % Table 5
ZRLTzo ARREIZDWTIR, BRI 21> /-
A1 B, 50 mg/kg/day 5B CEGRM L OXR
H& 14, 200 mg/kg/day HEBHTOHXH: 1 HIT
Aot (Photo. 1, 2), AREREMRMF X 50 mg/
kg/day #REBTKEYN 1 FIRD LN ORTH- 12
(Photo. 3), —HBERER, WMEHTERELHNL
o EHOZEH 1 #l, 50 mg/kg/day %5 #TH
HEBOBAN1H, 2EFEEF- BB O{LELRL
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LHRMBEOE S 1 HDE 2 #, 200 mg/kg/day %
S8C sk E 4 2 HIZRYD 5z (Photo. 4, 5, 6),
LaLl, IO RERFOHBHEERATAIEL, #
HFORRBAENTH ) HBREKFEEI AL AW &, F
TWTFh RIS EDERTFT— A THAONLRETHHI &
2t CINX %50 BLERELBAIOTH S,

BRRONERPCIBFOREICHEL T, CINX 58
EXBRLEOBITEZBOERZBDONE D2 T,

%, ERBEOMH - BNE OME oI HE & ORI
LV BRBFIZOWTR, £2FRMNORERBEINE
o Tzo

Ubo &5z, —RBOLZL, REEELXUET
PloroncERERTAUERERIENT, HiED
HFEREL & CBRFIZ T3 CINX BE0RBREDL
NEdo i, 8o T, CINX OAXRRIZE T 5 M0 4
ShkE, BAFFICE L2 TS0 RAMEEARIE, 200 mg/
kg/day LifEEING,

2. BFOBREEBRBRSER

1) & (Fo) IKRIZT#% : CINX ¢ 100 mg/kg/
day U LS8BT, HEMMBEYEL THRREOICESR
F R IMERASA b 41, 200 3 & (X300 mg/kg/day #5
BTRILIZAKEHOE T L UREORIEH:ZD b

Table 4 Effect of cinoxacin on fetuses on fertility study

Dose (mg/kg/day) ! Control 50 i 100 ‘ 200
No. of dams sacrificed 19 17 17 ; 15
No. of corpora lutea 306 250 259 ‘ 207
(16.1+1.79)a)| (14.7+2.23)* (156.7+3.03) | (13.8+1.47)**
No. of implantations 287 215 243 ' 186
(15.1%2.05) (12.6+3.28)* | (14.3+3.90) (12.4+2.59)**
Implantation ratio (%) 94 86 94 | 90
No. of fetal deaths i
Early deaths 30 34 27 I 18
Placental remnants | 0 2 2 | 1
Late deaths 0 0 0 »
Total ; 30 36 29 i 19
Fetal deaths/implantations(%) 10.4 18.7 11.9 i 8.9
No. of live fetuses 257 179 214 | 167
(13.5+2.25) (10.5+3.99) (12.6+4.20) ‘ (11.1+3.14)
Sex ratio 0.98 1.24 1.14 | 1.06
(male/female) 127,130 99/80 114/100 | 86/81
Mean body weight(g+S.D.) of fetuses| 3.63+0.24 3.70+0.45 i 3.60+0.24 J‘ 3.46+0.37
Mean placental weight (g+S.D.) 0.48+0.05 0.50+0.08 0.49+0.08 | 0.52+0.09

a) Mean+S.D.

*

Significantly different from control data (p less than 0.05)

**  Significantly different from control data (p less than 0.01)
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Nico —HIETHA CINX @ 200 mg/kg/day #'58%
T 6 B& (ILIE 14~19 H), 300 mg/kg/day #58
T 15 4k (EE 13~21 H) Abhice TNHOEL
PITik, ERFEROBEIEELAR, KRR Ay LK
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hEZAL* Fig. 4 {TR L7, CINX © 100 mg/kg
/day Ll LOHSEHT, AKEBMME T 2 EERD b
EIERIE TS L T Abhice —7, NA #HE5EY

CINX 200 mg/kg/day #%5HE BRR%EOEB YT
L, BGHITHEESMAME S Wi,

B - FOKRIZOWTd CINX @ 200 mg/kg/day
ULDREBRTHY LA, BkB#S55Bhb, &
HRZERERASL S, L3 CHBREBIASOHEER
Lo NA #5831 CINX LRABOBIHBALN, L
b Z O RILAB R S B L 7o

FEVRL L VAT 2 B0 T ERRER
% Table 6, 7 [ZT/)RL 7o HE YIBREO 4 T4,
CINX @ 100 mg/kg/day Ll LO#EESBIZBEL LU

Table 5 Effect of cinoxacin on external, visceral and skeletal malformations
in rats fetuses on fertility study

Dose (mg/kg/day) Control 50 100 200
External
No. of examined 257 179 ‘ 214 167
Malformed fetuses(%) 1(0.39) 2(1.12) ‘ 0 1
Tailless with anal atresia i 1 0 0 0
Anasarca 1 0 1 0 0
Cleft palate 0 ‘ 1 0 1
Visceral
No. of examined 86 59 72 56
Malformed fetuses(%) 0 1(1.75) 0 0
Hydronephrosis 0 1 0 0
Skeletal
No. of examined ‘I 171 120 142 111
Malformed fetuses(%) 1(0.58) 2(1.67) 0 2(1.80)
Deformed lumbar vertebrae 1 0 0 0
Fused cervical vertebrae 0 1 0 0
Wavy rib 0 1a) 0 2
Hypoplasia of cervical vertebrae 0 1a) 0 0
Fetuses with variations(%) 13(7.60) 21(17.50) 12(8.54) 19(17.11)
Cervical rib 0 2 0 2
Lumbar rib 13 19 12 17
Degree of ossification
Delayed ossification
Supraoccipitalis(%) 1(0.58) 0 0 1 (0.90)
Sternebrae(%) | 26(15.2) 12(10.0) 18(12.7) 19(17.1)
No. of ossification centrum
Distal phalanges 10.0+0.07b)| 10.0+0.0 10.0+0.0 9.7+0.74
Middle phalanges ‘ 0 0 0 0
Proximal phalanges | 0 0.3+0.95 | 0 +0.17 | 0 =0.08
Metacarpals 6.7+0.68 6.9+0.70 6.9+0.70 6.6+0.71
Sternebrae 5.5+0.45 5.5+0.73 5.5+0.38 5.4+0.60
Sacral and coccygeal vertebrae 8.1+0.41 8.0+0.78 7.9+0.43 7.7+0.63

a) The same specimen
b) Mean + S.D.
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REOHIR, BREOREILRED X UMM %0 RYE
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Fig. 4 Effect of cinoxacin on body weight
changes in rats on teratological study
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Table 6 Effect of cinoxacin on organ weight in rats at 20 days of pregnancy on teratological study

CINX NA
Dose (mg/kg/day) Control
50 100 200 300 300
No. of rats sacrificed 20 20 20 15 11 20
Final body weight 394+40.5 386+31.2 358+41.1* 330+51.2%% 304+60.4** 344+ 30.3%*
Absolute organ weight 2)
Heart 0.98+0.12 | 0.97+0.08 | 0.94+0.12 | 0.92+0.11 | 0.92+0.12 | 0.91+0.09*
Lung 1.35+0.13 | 1.41+0.24 | 1.29+0.15 | 1.23+0.15% | 1.27+0.26 | 1.31+0.14
Spleen 0.63+0.11 | 0.61+0.09 | 0.60+0.14 | 0.59+0.19 | 0.46+0.18** 0.58+0.12
Liver 15.48+2.30 | 15.16+1.68 |14.52+2.13 [14.01+2.72 (12.80+3.37* {15.42+1.13
Kidney 1.91+0.33 | 2.004+0.21 | 2.42+0.38** 2.86+0.43** 2.46+0.48** 1.91+0.20
Ovary 0.12+0.02 | 0.11+0.02 | 0.11+0.02 | 0.12+0.02 | 0.114+0.02 | 0.11+0.01
Relative organ weight b
Heart 248+ 18 251+ 21 266+ 38 284+ 20*% 316+ 88* 264+ 28*
Lung 345+ 33 366+ 62 362+ 38 382+ 42*%% 426+ 86%* 384+ 51**
Spleen 161+ 26 1568+ 22 168+ 38 175+ 39 146+ 40 168+ 28
Liver 3,923+305 | 3,921+177 | 4,050+309 | 4,282+460** 4,182+542 | 4,500+ 250%*
Kidney 484+ 59 520+ 67 690+159*%*  890+152*%  826+147**% 560+ 68**
Ovary 30+ 4 29+ 5 31+ 5 37+ 5¥* 35+ 5** 33+ 4%
a) g=+S.D.
b) mg/100 g body weight + S.D.

*  Significantly different from control data (p less than 0.05)

*k

Significantly different from control data (p less than 0.01)
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Table 7 Effect of cinoxacin on organ weight in rats at 21 days after delivery on teratological study

CINX NA
Dose(mg/kg/day) Control
50 100 200 300 300
No. of rats delivering 10 10 10 9 3 4
Final body weight 310+29.5 317+17.9 316+17.4 315+25.2 326+21.2 342+ 9.1
Absolute organ weighta)
Heart 1.07+0.10 | 1.11+0.13 | 1.11+0.14 | 1.07+0.12 1.12+0.26 | 1.13+0.04
Lung 1.43+0.18 | 1.34+0.11 1.33+0.13 | 1.39+0.08 1.43+0.10 | 1.35+0.08
Spleen 0.56+0.07 | 0.53+0.08 | 0.60+0.09 | 0.56+0.07 0.57+0.11 | 0.56+0.01
Liver 13.97+1.90 | 13.96+1.20 | 13.68+1.31 |13.88+1.74 | 14.86+2.19 | 13.48+0.64
Kidney 2.21+0.14 | 2.25+0.16 | 2.45+0.28*% 2.63+0.27*% 2.63+0.70 | 2.10+0.10
Ovary 0.10+0.01 | 0.10+0.01 | 0.11+0.02 | 0.10+0.02 0.10+0.03 | 0.11+0.01
Relative organ weightb)
Heart 352+ 34 349+ 32 351+ 32 338+ 25 347+ 59 332+ 9
Lung 467+ 49 425+ 31* 421+ 41* 442+ 18 446+ 58 395+ 34%
Spleen 182+ 17 168+ 25 192+ 31 178+ 23 175+ 25 164+ 5%
Liver 4,547+339 | 4,407+224 | 4,331+-300 | 4,398+411 | 4,603+508 | 3,946+257**
Kidney 724+ 68 712+ 52 776+ 83 837+ 98%* 811+170 616+ 38*
Ovary | 33+ 3 31+ 4 34+ 5 32+ 6 33+ 10 32+ 4
a) g=+S.D. *  Significantly different from control data (p less than 0.05)

b) mg/100 g body weight + S.D.

Kk

Significantly different from control data (p less than 0.01)

Table 8 Effect of cinoxacin on fetuses on teratological study

CINX NA
Dose (mg/kg/day) Control
50 100 200 300 300
No. of dams sacrificed 20 20 20 15 11 20
No. of corpora lutea 331 a) 316 329 268 178 309
(16.6+2.11)|(15.8+1.67)|(16.5+2.01)((17.9+3.02)|(16.2+2.64)[(15.5+1.64)
No. of implantations 302 285 301 234 162 289
(15.1+2.53)((14.3+2.77)((15.1+2.11)|(15.6+1.59)|(14.7+2.33) (14.5+1.36)
No. of fetal deaths
Early deaths 18 14 21 20 17 41
Placental remnants 0 1 2 1 4
Late deaths 0 0 1 1 7
Total 19 14 23 23 25 48
Fetal deaths/implantations(%) 6.2 4.5 8.0 9.9 14.7% 17.0%*
No. of live fetuses 283 271 278 211 137 241
(14.2+2.58)((13.6+2.58)((13.9+2.57)|(14.1+1.22)((12.5+4.52) (12.143.66)*
Sex ratio (male/female) 1.26 1.28 0.99 1.01 0.96 1.30
158/125 152/119 138/140 106/105 67 | 70 136/105
Mean body weight (g+S.D.) 3.54+0.22 | 3.47+2.41 {3.204+0.27%*2.83+0.40%*2, 730.56**2.72+0.33**
of fetuses
Mean placental weight 0.45-+0.04 | 0.46-+0.37 |0.39--0.05**0.37+0.03*X0.39+0.05**0.36+0.05**
(g+S.D.)

a) Mean + S.D.

*  Significantly different from control data (p less than 0.05)
**  Significantly different from control data (p less than 0.01)
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Table 9 Effect of cinoxacin on external, visceral and skeletal malformation in rats fetuses on
teratological study

CINX NA
Dose (mg/kg/day) Control —
50 100 200 300 300
External
No. of examined 283 271 278 211 137 241
Malformed fetuses(%) 0 1( 0.4) 0 0 0 42(17.4)**

Cramorachlsch;?:lsplﬁxlto};ele 0 1 0 0 0 0

Cleft palate 0 0 0 0 0 30

Cleft palate with anasarca | 0 0 0 0 0 12

Visceral ]

No. of examined 91 82 88 65 43 ‘ 75

Malformed fetuses(%) 0 3(1.1) 0 0 0 ‘ 7( 2.9)
Hydronephrosis 0 3 0 0 0 \ 7

Skeletal |

No. of examined 192 189 190 146 o | 166

Malformed fetuses(%) 1( 0.5)[ 10(5.3)** 5( 2.6) 2( 1-4)‘ 1( 1.1)] 1(0.6)

Wavy rib 1 1 5 2 i 0 \ 0

Deformed lumbar vertebra 0 0 0 0 | 1 0

Hypoplasia of 13th rib 0 8 0 0 ‘ o | o0

Deformed in o 1 0 0 I Lo
craniorachischisis | ;

Unossified rib and vertebra 0 0 ! 0 0 | 0 L
except cervical vertebra |

Fetuses with variation(%) 26(13.5) 16(8.5) 9( 4.7) 12( 8.2)1 12(12.8)! 123(74.1)%*

Cervical rib 2 0 3 3 l 1 |0

Lumbar rib .24 ERE 6 9 o1 i 123**

7 lumbar vertebrae | 2 ‘ 1 0 0 10 17

Degree of ossification , } | | ‘

Delayed ossification ‘ } ‘. \
supraoccipital bone(%) ' 7( 3.6), 0 7( 3.7) 9( 6.2); 6( 6.4) 40(24.1)**
interparietal bone(%) 21(10.9) 35(18.5)* 30(15.8) 18(12.3)) 11(11.7)1 33(24.1)*
sternebrae(%) 0 0 0 0 1 1(1.1)]  8( 4.8)**
vertebrae(%) 5( 2.6) 0 } 6(3.2) 9( 6.2)‘ 6( 6.4)‘ 56(33.7)**
cervical vertebral arch(%) 0 0 5(2.6)%  11(7.5)** 1( 1.1) 91(54.8)**

No. of ossification centrum } !
distal phalanges 10.0+0.0)| 10.040.0 | 9.9+0.32 = 9.6+0.46 9.7+0.56 | 9.5:0.82
middle phalanges 0 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0
proximal phalanges 0 0 =0.16 0 ‘ 0 | 0 ! 0
metacarpals 6.5+0.51 | 6.4-0.66 6.4+0.30 | 6.1+0.61* 6.0=1.06 | 5.3:1.01%*
sternebrae 5.4+0.46 | 5.3+0.41 | 4.8‘:0.68**} 4.0+1.00%% 3.7+1.13*% 3.3+1.20**
sacral and coccygeal 7.840.48 | 7.540.40 | 7.4-0.54 | 6.3+1.40%% 5.92.40% | 6.3:0.92%"

vertebrae

a) Mean + S.D.

*  Significantly different from control data (p less than 0.05)
**  Significantly different from control data (p less than 0.01)
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Table 10 Effect of cinoxacin on delivery and lactation in F; rats on teratological study

| CINX | Na
Dose(mg/kg/day) Control |
50 100 200 300 | a0
No. of pregnant rats 10 10 10 10 10 10
No. of dams delivered 10 10 10 9 3 9
Gestation period 21.9+0.32 | 21.6+0.52 | 21.9+0.32 | 22.0+0.0 |22.3+0.58 | 22.1+0.78
No. of implantations 148 a2 154 136 132 44 140
(14.8+1.87)(15.4+1.84){(13.6+1.43)((14.7+1.87)|(14.7+0.58)((14.0+3.77)
No. of live pups at birth 131 137 129 127 41 78
‘(13.11-1.97) (13.7-*_-2.00)&(12.9i1.52) (14.1+1.69)|(13.7+0.57)|( 8.7+5.94)
No. of stillborns(%) 2(1.5) | 2(1.4) | 1(0.8) 1(0.8) 2(4.3) | 20(20.4)**
Rate of birth (%) 90.0 90.8 | 95.8 97.1 ‘ 97.8 70.0**
No. of live pups ;
At birth male 68 | 68 ‘ 60 66 17 36
female | 63 ; 69 L 69 61 24 42
Postpartum day 4b) total 128 | 136 | 127 125 36 34
Postpartum day 4¢) male 50 ! 50 ‘ 47 46 14 13
female | 50 | 50 | 52 44 | 16 13
Postpartum day 7 male l 49 5 49 ‘ 47 45 l 14 11
female | 50 | 49 | 52 M 16 12
Postpartum day 14 male ; 49 i 49 47 42 14 10
female 50 49 52 41 ‘ 16 12
Postpartum day 21 male | 49 49 L7 42 ‘ 14 10
(4.9+£0.57) (4.9+0.32) (4.7+0.82) (4.7+1.41) (4.7+0.58)| (1.3+1.91)
female = 50 49 - 41 16 12
(5.0+£0.40) (4.9+0.32) (5.2+0.63) (4.6+0.53)| (5.3+0.58) (1.5+2.51)
Rate of surviving(%)d) ] 97.7 ‘ 99.4 98.5 98.6 87.7%* 38.6%*
Rate of weaning(%)e) male i 98.0 98.0 100.0 91.1 ‘ 100.0 75.0
female 100.0 98.0 100.0 | 93.3 | 100.0 83.3
a) Mean=+S.D. b) Pre-culling c) Post-culling

d) Pre-culled live pups at postpartum day 4 / Live pups at birth x100

e) Live pups at postpartum day 21 / Post-culled live pups at postpartum day 4 X100
*  Significantly different from control data (p less than 0.05)

**  Significantly different from control data (p less than 0.01)
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Fig. 5 Effect of cinoxacin on body weight
changes in F: male and female rats on

teratological study
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Table 11 Effect of cinoxacin on postnatal development in F; rats on teratological study

(

CINX NA
Dose(mg/kg/day) Control
50 100 200 300 300
No. of dams examined 10 10 10 9 3 9
Mean body weight (g+S.D.)
of pups
At birth 6.1+0.61 6.0+0.31 5.9+0.37 5.6+0.52 6.0+0.87 | 5.2+0.43**
Postpartum day 4 male 9.0+0.88 | 9.0+0.40 | 9.24+0.94 | 8.9+1.35| 8.3+0.96 | 7.3+1.66**
female 8.7+1.12 8.5+0.77 | 8.5+1.34 8.5+1.34 7.8+0.84 | 7.8+2.00
Postpartum day 7 male 14.1+1.46 | 14.6+0.84 | 14.5+1.25 | 13.4+2.55 | 13.6+1.94 |10.3+3.65*
female 13.6+1.57 | 14.0+0.89 | 13.4+1.09 | 12.9+2.44 | 12.5+2.00 11.7+3.00
Postpartum day 14 male 28.8+2.59 | 30.0+1.80 | 30.2+2.58 | 29.6+2.58 | 29.4+3.07 [21.2+10.63
female 27.9+2.77 | 28.5+1.79 | 28.3+1.57 | 28.0+2.75 | 27.3+1.89 26.5+2.76
Postpartum day 21 male 45.2+3.93 | 47.9+3.08 | 46.5+2.95 | 45.7+4.69 | 46.7+3.84 [31.9+15.11*
female 44.1+4.16 | 45.7+3.25 | 44.1+2.60 | 42.9+4.09 | 43.1+2.32 [43.2+4.04
Postnatal development (days)
Separation of auricle 3.0+0.80a)| 2.1+0.32 | 2.7+0.53 | 2.7+0.51 | 3.0+0.0 |2.8+0.29
Growth of abdominal hair 9.0+0.41 9.1+0.44 | 9.44+0.58 | 9.3+0.56 | 9.7+0.76 |10.1+0.63
Eruption of lower incisors [10.9:0.94 |10.9+0.41 | 11.4+0.99 | 11.0+0.50 | 12.040.50 12.0+1.08
Separation of eyelid 14.7+0.71 14.5+0.16 | 14.3+0.48 | 14.3+0.43 | 14.2+0.29 L15.5i1.73
Descent of testis at 4th 100 100 100 100 100 { 100
week(%)
Olfvj:iﬁ%%?)f vagina at 5th 100 100 100 100 100 100

a) Mean + S.D.

*  Significantly different from control data (p less than 0.05)
** ¥ Significantly different from control data (p less than 0.01)
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Table 12 Effect of cinoxacin on external, visceral and skeletal malformations in F; rats on
teratological study

CINX NA
Dose (mg/kg/day) Control
50 100 200 300 300
External
No. of examined at birth 131 137 129 127 41 78
Malformed pups(%) 0 0 0 0 0 16(20.5)
Cleft palate 0 0 0 0 0 16
No. of examined at 4 weeks aged 59 58 56 48 18 11
Malformed pups 0 0 0 0 0 0
Visceral
No. of examined 59 58 56 48 18 11
Malformed pups 0 0 0 0 0 0
Skeletal
No. of examined 59 58 56 48 18 11
Malformed pups 0 0 0 0 0 0
Pups with variations(%) 8(6.1) 0 6(10.7)| 11(22.9) 0 4(15.1)
Extra sternum 6 0 3 2 0 0
Cervical rib 2 0 3 10+ 0 0
Lumbar rib 0 0 0 0 0 3
Lumbarization of sacral vertebra 0 0 i 0 0 0 1
**  Significantly different from control data (p less than 0.01)
Table 13 Effect of cinoxacin on open field test, rotarod performance and water
T-maze test in F1 rats on teratological study
CINX NA
Dose(mg/kg/day) Control
50 100 200 300 300
Open field test
No. of pups examined 10 10 10 9 3 2
(female)
Ambulation (mean+S.D.) | 50.1+26.27| 61.7431.48 40.0+-20.76| 50.9+18.54| 68.7+19.60| 55.0+ 1.41
Rearing (mean+-S.D.) | 14.0+ 8.11| 15.5+ 6.62| 11.1+ 3.45/ 13.2+ 5.65 8.3+ 5.51 14.5+ 9.91
Preening (mean+S.D.) 2.4+ 2.21| 1.0+ 1.25 2.2+ 2.35 2.6+ 2.01] 0.3+ 0.58 1.0+ 1.41
Grooming (mean=+S.D.) 0.3+ 0.95 0.2+ 0.42 0.4+ 0.97 0.1+ 0.33 0.0+ 0.0| 0.0+ 0.0
Defecation (mean+S.D.) 0.6+ 1.26| 0.9+ 1.52 1.9+ 1.85 1.2+ 1.72 0.7+ 1.15 0.0+ 0.0
Urination (total) 0 2 2 1 0 0
Rotarod performance
No. of pups examined(male) 10 10 10 9 2
No. of falls (mean+S.D.) 5.8+2.78 | 10.4+ 5.25 5.1+ 2.33] 3.7+1.86 | 7.0+ 1.00| 10.0+ 1.41
Water T-maze test
No. of pups examined(male) 10 10 10 9 3 2
Total time(straight channel)
1st day (mean+S.D.) | 36.4+15.21| 42.6+17.81| 24.0+ 7.21 34.54-13.21| 47.5+13.27 47.0% 2.21
Total errors (maze channel)
2nd day (mean=+S.D.) | 31.54+15.97| 42.6+ 8.41| 24.2+ 9.89 42.8+20.65| 36.0+ 9.54 40.0+16.97
3rd day (mean+S.D.) 8.3+11.33 16.5+25.05 9.6+13.28 8.2+6.00 | 21.0+ 1.71| 4.5+ 3.54
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Table 14 Effect of cinoxacin on fertility in F; rats on teratological study
‘ CINX NA
Dose(mg/kg/day) Control y i
50 | 100 l 200 | 300 300
Mating 1 2 FT® 1 2 FT| 1 2 FT|1 2 FI|1 2 FT|1 2 FT
Male i N |
Copulated/mated [10/10 1/1 10/10@/10 2/2 10/10110/10 3/3 10/108/8 1/1 8/83/3 1/1 3/32/2 — 2/2
(%) i (100) (100) (100) (100) (100) (100)
I““pregnanéﬁgﬁlated % 9/10 1/1 10/10/8/9 2/2 10/10/ 7/10 3/3 10/107/8 1/1 8/82/3 1/1 3/%2/2 — 2/2
(%) (100)| (100) (100) (100) (100)1 (100)
Female | l !
Copulated/mated ]10/10 1/1 10/10/9/10 1/2 9/10[10/10 3/3 10/108/8 1/1 8/83/3 1/1 3/42/2 — 2/2
(%) (100) ( 90) (100) (100) (100)! (100)
Pregnant/copulated | 9/10 1/1 10/108/9 1/1 9/9 [10/10 3/3 10/108/8 1/1 8/83/3 1/1 3/32/2 — 2/2
(%) | (100) (100) (100), (100) (100) (100)

a) Mating with non-treated male or female rats
b) Fertility

BRI OVWTR, BERSIERTAZbE AL, %
N REFE LTk CINX © 300 mg/kg/day i%5
BO1RIHRBBALNIDORTH > T2,

Pro kS itk Fo) O EEAMRFETLL CINX
@ 300 mg/kg/day BERZFWTY, BF F) of
BV L L CEBIEROBEE R MM A L NI DX TH
BHEERRBOONE o oo TIHEMF (F) 1T
LT CINX #50HBRAbNED»> oo THITH
L, NA o 300 mg/kg/day &5 Til, #H& (Fo) @
R % 2o e BBFRBEORY, BHEFERBOBEME LY
mpsa b, OBRFEEREHALMITHML, ALK
ERMER SN, ToMEF Fo LT, 3E
EFRo#ne: L CEREFROBEE LK THEDON
7zo NA QRFEBHEIC 2T, BRSO Q97D i
220 mg/kg/day @ NA %I 9 H~14 B OHKkS5
LTREMBOMMAID 5DAT, RFBEEALELV
ERELTWD, AERT NA COBRARIEALR
WL ERZOBMEERE B, TNRERCH LB
DORE, BER BREPEZEOERITLLIOLHE
BINns,

Vi YERRBREE D H, CINX OfeF D6
iz NA [ZHLERD TENZ EBEL2ITE > 1o

UEDsERM» S, CINX 0FRRIZE T 2 HITHHI
B+ 5 RAEMEARIT 300 mg/kg/day EHEIND
B, BEO RBE, RBRELCOWTO BREFEHARIT 50
mg/kg/day LE2bNbo
3. BESSIUCBAUBREHR

1) Btk (Fo) KRIZT%#% : CINX © 100 mg/kg/
day UL 5RO PN MR ASEFEMITBR I N
200 mg/kg/day #5E T 25 Hiff 3 FlElE 23~
24 HIZ, 2BIHARIZIET Lo TNHIETHITH,
TR EEEBOET, BEARR, HE BHMO%FD
—IER DO BALBAL D TH > oo I HITEILHBHIT
AFHFET L 7o Bkt 200 mg/kg/day BEHT6H,
100 mg/kg/day #ZE5HT1IHIHAL N,

hEZILI: Fig. 6 ZRLIEB Y, HMiMHAH 200
mg/kg/day % EHOEIERPTHLPREDLN, %
72 100 mg/kg/day S BIZIBERIRD LN, 20D
BRRMEE» CRILMTH THEL TAL N,

B - FARIZDOW T}, 200 mg/kg/day 5O
ABERERCHS 2CEA L, BHEORD RIS

Fig. 6 Effect of cinoxacin on body weight

changes in rats on perinatal and
postnatal study
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Table 15 Effect of cinoxacin on organ weight in rats on perinatal and postnatal study

Dose (mg/kg/day) Control 50 ! 100 200
No. of rats sacrificed 20 20 19 14
Final body weight (g) 321+25 313+25 315+23 313420
Absolute organ weight @)
Heart 1.07+0.12 1.06+0.23 1.05+0.11 1.04+0.08
Lung | 1.50+0.24 1.43+0.24 1.39+0.17 1.41+0.25
Spleen | 0.58+0.08 0.54+0.09 0.56+0.07 0.57+0.08
Liver | 12.44+1.28 12.10+1.65 11.92+1.44 12.61+2.10
Kidney ‘ 2.19+0.24 2.23+0.20 2.41+0.38* 2.87+0.40**
Ovary i 0.10+0.01 0.10+0.01 0.09+0.01 0.10+0.02
| |
Relative organ weight b) ‘
Heart 333+ 29 340+ 80 333+ 33 | 334+ 20
Lung 468+ 73 457+ 83 442+ 42 | 451+ 81
Spleen 179+ 19 171+ 23 179+ 23 i 182+ 23
Liver 3,885+409 2,875+549 3,791+379 4,015+500
Kidney 683+ 55 | 712+ 67 764+ 86** 914 +100**
Ovary 32+ 5 31+ 4 1 o+ 4 | 3x 8
a) g+S.D.

b) mg / 100 g body weight + S.D.

*  Significantly different from control data (p less than 0.05)

X%

Bk d ThE, FUKRRBILAK LIS THIAER
#mL 7z

ko FEBEERO MEBHR % Table 15 (T/RL
7ro THRFTRE LT 100 mg/kg/day L EOESET
RELLVCBEOIE, BRECRELAES X CHID
LORBEERALOND L EJVITBERNBE L HITHM
L7zo

200 mg/kg/day #ESBRORTRETIRLRIZ LR
BELDIELMO 5> MAAbNnice Fic 100 LU
200 mg/kg/day #% 5B CRIMERIC—BHOEFHIE
CLBROLHIIZBEOHEEDOILIR IO NI,
OB IZEERED b NEHo I

2) HERF (F) ZRIZTEE  @iRIEM, 58558,
HEHRL X VHILE TOEEROREET Table 16 (T
&L 720 200 mg/kg/day 5B CIHERMHMOERE &
UIEEFBOMMERmLsALN, £%4HBETTOER
FIFEZIWET Lo A7 v P CTHRAICIRPHEE
R LCORIENR 23 B, 24 BB LK 2 HlIITT &
F, LHdWMETE ZORLFMWET L7, 200 mg/
kg/day 58 CR, Ldo kST, B, BAKEROR
B, FARGERINIE, X51T Table 17 ITRL7c &
SICHEFREORME L EHibh, CINX (TX 58

Significantly different from control data (p less than 0.01)

o RBEEGFE L HRINT, SERROBF IR
EARRE 5B, BEL DU LARFLARFED

Fig. 7 Effect of cinoxacin on body weight
changes in F; male and female rats on
perinatal and postnatal study
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5RO RO WY AR ESMMG] 2 & BRI PH
THALAI EAREE LTV EELLILD,

LI O HAEF O REAERE 2 L KREESLITEN
¥ % Table 17 |27k L 2o AEIZ 200 mg/kg/day %
SRt BERICH L TR X REXR 7, 14 HIT K
R R Tohs 21 HTREMNBONLL Ko 7o T 728
FLUKOKERMKE S Fig. 7 (TR L7 91T, 200 mg/
kg/day 5 BEO MM 8 MUK 2R L 2o L
LEFMLOMEAR, MHERARBA % & & HEIZY
LNTENEL, T 20 HEEFIZRHT 5 REBERE
THIMTFERTEAIBREINE ho T,

HAFONE, NP> LUEBRREDEYT Table
IR L Tco WL L UABREZEEL L T 7B
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COWHEEHERIZLSEOBERT — 21T AL ILEW

Table 16 Effect of cinoxacin on delivery and lactation in F; rats on perinatal and postnatal study

Dose (mg/kg/day) Control 50 | 100 200
No. of pregnant rats ' 20 1 20 20 25
No. of dams delivered } 20 i 20 20 | 20
Gestation period 1 21.6+0.50 \ 21.5+0.51 21.9+0.37 } 22.1+0.60*
No. of implantations : 299 ‘ 296 300 i 298
(15.0+3.28)a) (14.8+1.94) (15.0+2.05) | (14.9+1.55)
No. of live pups at birth 278 ‘ 280 276 252
i (13.9+3.09) i (14.0£2.08) (13.8+2.35) | (12.6%2.41)
No. of stillborns(%) 4(1.4) 1(0.4) 2(0.7) | 14(5.3)
Rate of birth(%) 9.3 94.9 92.6 | 88.0
No. of live pups i
At birth male ‘ 151 | 158 135 129
female 1 127 | 122 141 123
Postpartum day 4b) total 1 271 ‘, 268 249 177
Postpartum day 4¢) male 1 102 | 102 91 68
female ‘ 98 1 96 95 75
Postpartum day 7 male | 102 } 102 88 66
female 96 i 95 91 74
Postpartum day 14 male } 101 \ oY} 83 52
female ! 93 86 87 63
Postpartum day 21 male | 101 ; 88 , 81 51
i (5.1+0.76) | (4.4+1.23) (4.3+1.41) (3.4+1.88)**
female 93 : 84 86 62
| (4.7£0.76) ‘ (4.2+1.01) (4.5+0.61) (4.1+1.68)
Rate of surviving(%)d w7 %55 89.5 66.5%*
Rate of weaning(%)®) male j 99'0}97.0 ! 88'0*}86.9* 86'9*189.9* 74'5*} 79°0*
female - 95.3 - 86.4 | 9013.{ 82.7

a) Mean + S.D.
d)

b) Pre-culling

c) Post-culling

Pre-culled live pups at postpartum day 4 / Live pups at birth X 100

e) Live pups at postpartum day 21 / Post-culled live pups at postpartum day 4 X 100
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Table 17 Effect of cinoxacin on postnatal development in F: rats on perinatal and postnatal study

Dose (mg/kg/day) Control 50 100 200
No. of dams examined 20 20 20 20
Mean body weight (g+S.D.) of pups
At birth 1‘ 6.2+0.42 6.2+0.32 5.9+0.61 5.4+0.57*
Postpartum day 4 male ‘ 8.7+1.14 9.0+0.93 8.7+1.49 8.1+1.36
female ‘ 8.2+1.14 8.6+0.77 8.56+1.34 7.7+1.08
Postpartum day 7 male ‘; 13.7+1.53 13.8+1.39 13.4+2.24 11.942.10%*
female 1 12.8+1.68 13.2+1.34 12.8+2.54 11.3+1.78
Postpartum day 14 male ; 27.9+2.84 27.7+3.45 26.5+4.13 25.2+4.00*
female | 26.8+2.91 27.0+2.87 26.1+3.94 23.7+3.62
Postpartum day 21 male | 43.4+5.59 43.7+5.46 44.3%+5.10 43.9+5.84
female | 41.5+5.44 42.1+4.70 42.9+5.29 41.0+5.12
Postnatal development (days) }
Separation of auricle } 3.0+0.552) 2.8+0.44 2.8+0.45 2.6+0.39
Growth of abdominal hair | 10.1+1.03 10.1+1.02 10.7+0.87 10.7+1.10
Eruption of lower incisors 10.8+0.84 10.6+0.88 10.7+0.83 10.8+0.97
Separation of eyelid | 14.7+0.98 14.9+0.85 14.8+0.58 14.7+0.89
Descent of testis . 23.3+1.33 23.0+1.27 23.3+1.92 22.9+1.36
Opening of vagina 1 33.8+2.04 34.0+1.99 33.9+2.16 33.6+1.53

a) Mean + S.D.

*  Significantly different from control data (p less than 0.05)
**  Gjignificantly different from control data (p less than 0.01)

Table 18 Effect of cinoxacin on external, visceral and skeletal malformations in F; rats
on perinatal and postnatal study

Dose (mg/kg/day) : Control 50 ‘ 100 200
External i 1
No. of examined at birth | 278 280 | 276 252
Malformed pups ! 0 0 ‘; 0 0
No. of examined at 3 weeks aged 1 114 w 94 93 63
Malformed pups | 0 0 0 0
Visceral l
No. of examined | 114 94 93 63
Malformed pups ; 0 0 0 0
e S
Skeletal \
No. of examined 1 114 94 93 63
Malformed pups(%) } 0 0 0 1(1.6)
Fused cervical vertebral arch ‘ 0 0 0 1
Pups with variations(%) | 9(9.7) 10(10.6) 4(4.3) 3(4.8)
Extra sternum } 8 11 3 2
Cervical rib 1 1 1 1 1
Lumbar rib | 1 0 0 0
Lumbarization of sacral vertebra 1 0 0 0
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Table 19 Effect of cinoxacin on organ weight in F; male rats at 3 weeks on perinatal
and postnatal study
Dose (mg/kg/day) Control 50 | 100 ‘ 200
No. of rats sacrificed 60 48 ‘ 44 26
Final body weight 43.4+5.7 41.5+6.8 43.2+5.1 42.3+5.7
Absolute organ weight a) ‘w
Heart 0.226+0.031 0.235+0.036 0.233+0.026 0.226+0.030
Lung 0.446+0.048 0.436+0.047 0.434+0.053 0.43510.041
Spleen 0.181+0.044 0.186+0.038 0.193+0.037 0.185+0.041
|
Liver 1.763+0.317 1.727+0.390 | 1.879+0.253 ; 1.894+0.226
Kidney 0.490+0.065 0.495+0.086 0.504+0.060 | 0.512+0.078
Testis 0.211+0.031 0.224+0.040 ‘ 0.232+0.038 0.217+0.047
|
Relative organ weight ) |
Heart 534+ 37 572+ 51* | 541+ 34 i 536+ 24
Lung 1,060+ 73 1,070+132 | 1,012+133 1,036+ 75
Spleen 423+ 59 454+ 90 | 446+ 62 435+ 57
Liver 4,136+252 4,118+600 4,343 +235* | 4,491 +192%*
Kidney 1,159+ 58 1,196+ 88 ‘ 1,166+ 66 ! 1,211+ 84
Testis 498+ 43 543+ 62% | 536+ 52 | 509+ 60
a) g + S.D.
b) mg /100 g body weight = S.D.
*  Significantly different from control data (p less than 0.05)
**  Sjgnificantly different from control data (p less than 0.01)
Table 20 Effect of cinoxacin on organ weight in F; female rats at 3 weeks on perinatal
and postnatal study
e { : N
Dose (mg/kg/day) “ Control 50 ‘ 100 200
No. of rats sacrificed ‘ 54 46 | 49 \ 37
Final body weight 40.4+5.6 401.244.7 | 41.245.2 40.4+5.0
Absolute organ weight 2) {
Heart 0.221+0.032 0.230+0.026 0.223+0.031 0.223+0.021
Lung 0.430+0.057 0.424+0.034 0.420+0.043 0.408+0.040
Spleen 0.178+0.045 0.178+0.034 | 0.181+0.037 0.181+0.037
Liver ’ 1.719+0.294 1.751+0.196 i{ 1.830+0.268 1.832+0.237
Kidney { 0.493+0.073 0.496+0.059 | 0.508+0.064 0.497+0.071
|
Ovary | 0.010+0.002 0.010+0.003 } 0.011+0.003 0.009+0.003
- '.. | .
Relative organ weight b) 1 \
Heart | 548+ 39 561+ 41 | 541+ 34 559+ 74
Lung | 1,069+100 ; 1,040-+110 1,028+117 | 1,016+ 62
Spleen 435+ 64 ‘ 431+ 53 437+ 50 447+ 60
Liver 4,240+290 ‘ 4,273+ 362 4,437+332 4,540 +209**
Kidney 1,218+ 69 | 1,208+ 80 1,235+ 57 1,230+ 72
|
Ovary 25+ 6 j 25+ 6 28+ 7 23+ 5
a) g + SD.

b) mg / 100 g body weight = S.D.

**  Sjgnificantly different from control data (p less than 0.01)
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Table 21 Effect of cinoxacin on open field test, rotarod performance and water
T-maze test in Fy rats on perinatal and postnatal study

Dose (mg/kg/day) l‘ Control [ 50 100 200
Open field test i
No. of pups examined 40 i 40 38 24
Ambulation (mean+S.D.) 48.2+23.61 ! 46.9+19.65 46.0+18.51 44.1+19.09
Rearing (mean=+S.D.) 5.7+ 4.41 5.7+ 3.91 6.2+ 4.57 5.9+ 6.07
Preening (mean+S.D.) 1.4+ 1.10 | 1.4+ 1.58 1.2+ 1.05 1.6+ 1.74
Grooming  (mean+S.D.) 0.1+ 0.30 | 0.2+ 0.66 0.1+ 0.27 0.2+ 0.48
Defecation (total) 8 [ 14 16 9
Urination (total) 0 | 0 1 0
Rotarod performance “'
No. of pups examined 40 ‘ 40 | 38 26
No. of falls (mean+S.D.) 5.2+ 3.34 i 3.8+ 2.33 ‘ 5.2+ 4.74 5.2+ 4.99
Water T-maze test ! ‘
No. of pups examined 40 ‘ 37 36 ‘ 24
Total time (straight channel) | i
1st day (mean=+S.D.) 32.1£10.00 l 33.0+11.11 36.9+11.33 33.9+11.93
Total errors (maze channel) ‘ ‘
2nd day (mean+S.D.) 32.9+30.20 29.9+21.60 31.6+32.53 27.2+13.15
3rd day (mean+S.D.) 8.0+ 8.44 ! 9.5+15.35 ) 9.6+15.25 4.9+ 5.21

Table 22 Effect of cinoxacin on fertility in F:

rats on perinatal and postnatal study

Dose(mg/kg/day) [ Control 50 100 200
Mating i 1 20 FT®| 1 2 FT 1 2 FT 1 2 FT
Male i
Copulated/mated 18/20 5/5 20/20 18/20 3/4 19/20 19/19 3/3 19/19 | 12/13 4/4 13/13
(%) (100) (95 (100) (100)
Impregnanted/
copulated | 15/18 4/5 19/20 16/18 3/3 19/20 16/19 3/3 19/19 9/12 4/4 13/13
(%) | ( 95) ( 95) (100) (100)
Female
Copulated/mated 18/20 3/5 18/20 18/20 2/4 18/20 19/19 1/3 19/19 | 12/13 2/4 12/13
(%) ( 90) ( 90) (100) (92.3)
Pregnant/copulated| 15/18 3/3 18/18 | 16/18 1/2 17/18 |16/19 1/1 17/19 9/12 2/2 11/12
(%) | (100) (94.4) (89.5) (91.7)

a) Mating with non-treated male or female rats
b) Fertility
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%o T,
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REPRODUCTION STUDIES OF CINOXACIN IN RATS

TosHikazu SaTo, Yoji KaANEkO and TADASHI SAEGUSA
Technical Research Laboratory of Biological Science Co., Ltd.

Fuminiko KoBAYAsHI
Shionogi Research Laboratories, Shionogi & Co., Ltd.

Reproduction studies (i.e. fertility study, teratological study, and perinatal and postnatal study)
on cinoxacin (CINX), a new synthetic chemotherapeutic, were carried out in Slc : SD rats.

1) Fertility study

CINX was orally administered once daily at the doses of 50, 100 and 200 mg/kg as a suspension
in 5% acacia solution. The compound was administered to male rats for 9 weeks and to female rats
for 2 weeks prior to mating. The treatment was continued to either sexes during cohabitation
period and in females during early pregnancy until day 7 of gestation. All pregnant females were
sacrificed on day 20 of gestation and their fetuses were examined for external, visceral and
skeletal abnormalities. Hematuria and crystalluria were sporadically observed in males and females
given 100 or 200 mg/kg/day of the compound. Renal and uretal injuries accompanying with the
enlarged pelvis, increased renal weight and enlarged ureter were also observed in either male or
female rats. Mortality was in 6/30 males given 200 mg/kg/day, in 1/20 females given 100 mg/kg
/day and in 9/30 females given 200 mg/kg/day of CINX. Growth inhibition, decrease in food
consumption and increase in water intake were observed in males and females given 200 mg/kg
/day and in females given 100 mg/kg/day of the compound. CINX, however, did not affect the
reproductive performances of both sexes and fetal parameters such as growth, development,
viability were normal. No abnormalities were observed in visceral and skeletal specimens of the
fetuses.

2) Teratological study

CINX was orally administered to pregnant rats once daily for 11 days from day 7 to day 17 of
gestation at the doses of 50, 100, 200 and 300 mg/kg/day as a suspension in 5% acacia solution and
the effect was compared to that of nalidixic acid (NA), the dose of which was 300 mg/kg/day.
About 2/3 of pregnant rats in each group were sacrificed on day 20 of gestation to examine their
fetuses and the remaining dams were allowed to deliver and nurse their young until weaning.
Young were examined their viability, growth, behavioral and emotional development and reprodu-
ctive performances. Clinical symptoms and renal injury of the dams given CINX were similar to
those observed in fertility study. Mortality was in 6/30 dams given 200 mg/kg/day and in 15/30
dams given 300 mg/kg/day of CINX. In the rats given NA, no toxic signs were observed and all
dams survived until autopsy. Fetal growth was inhibited in the groups given 200 and 300 mg/kg
/day of CINX and NA but no gross, visceral and skeletal abnormalities were observed in all the
fetuses of CINX group. In NA group, however, the incidence of external defects (cleft palate,
systemic edema) and skeletal change (lumbar ribs) increased significantly. The administration of
CINX neither affected the parturition and nursing ability of dams, nor were there any adverse
effects on growth, viability, behavioral and emotional parameters, and reproductive performances
of young. In NA group, survival rate within 4 days after delivery decreased markedly.

3) Perinatal and postnatal study

CINX was orally administered to pregnant rats once daily from day 17 of gestation through
postpartum day 21 at the doses of 50, 100 and 200 mg/kg/day as a suspension in 5% acacia
solution. All pregnant females were allowed to deliver and nurse their young. The young were
tested for their growth, viability, fertility, and reproductive performances by obtaining their pups.
Clinical symptoms and renal injury of the dams given CINX were similar to those observed in
fertility study. Maternal death was observed in 3 during late pregnancy and in 2 at the parturition
in the group given 200 mg/kg/day of CINX. In this group, increase in body weight of dams was
less than that of control dams during the administration period. Additionally, increase in the
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number of stillborns, decreased body weight of newborns, and significant decrease in viability
within 4 days after delivery were also observed in this group. However, growth and development
after weaning, behavioral and emotional parameters, fertility, and reproductive performances of
the young were normal in all the groups tested.



