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Fig. 1 Effect of 6059-S on body weight changes
in male rats
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* Statistically significant against control at p<0.05
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Table 1 Effect of 6059—-S on body weight changes in female rats

Treatment and Administration period (Days)
. No. of
daily dose ¢
(mg/kg) rats 0 6 9 12 15

Control 2 256+ 3% | 257+3%| 257+4% | 258 3% | 259+ 3% | 260+ 3"

6059-S 500 | 22 255+2 | 254+2 | 254+3 | 255:3 | 255+3 | 256+¢3
1,000 | 22 256+2 | 258+3 | 255+3 | 255+3 | 2563 | 258+3
2000 [ 21 25643 | 257+3 | 257+3 | 258+2 | 258+3 | 258+2

+: Mean ¢ S.E.
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Table 2 Reproductive findings of rats treated with 6059-S

Treatment 6059-S
and daily dose Control
(mg/kg) 500 1,000 2,000

No. of males 22 22 22 21
No. of females 22 22 22 21
Copulation index (%)

Male 95 (21/22) 100 (22/22) 100 (22/22) 95 (20/21)

Female 95 (21/22) 100 (22/22) 100 (22/22) 100 (21/21)
Fertility index (%) 100 (21/21) 100 (22/22) 95 (21/22) 90 (18/20)
Pregnancy index (%) 100 (21/21) 100(22"’/22) 95 (21/22) 90 (19/21)
No. of pregnant rats 21 21 21 19
No. of corpora lutea 321 (15.3) | 320015.2% | 297 14.)® | 289 (15.2)%
No. of implantation sites 295 (14.1) 287 (13.7) 261(12.4%) 247 (13.0)
Implantation ratio (%) 92 90 88 86
No. of living fetuses 281 (13.4) 264 (12.6) 250 (11.9%) 221 (11.6%)

Male: Female ratio 142:139 120:144 110:140 108:113
No. of resorbed fetuses 14 (0.7) 23(1.1) 11 (0.5) 26 (1.9
No. of macerated fetuses 0 0 0
No. of dead fetuses 0 0
Fetal viability (%) 95 92 96 90
No. of external anomaly 1 0 1 0
Fetal body weight (g) 4.91+0.03" | 4.95:002 5.01 + 0.03* | 5.08 + 0.02*

Copulation index : (No. of rats copulated/No. of males or females) X 100

Fertility index
Pregnancy index

+ :Mean+S.E.

* : Statistically significant against control at P< 0.05

a) : Per pregnant rat

b) : One rat died on Day 14 of pregnancy

: (No. of males impregnate/No. of males mated) X 100

: (No. of pregnancies/No. of females mated) X 100
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Appendix : Fetal anomaly list in individual mother rats

Group %?1 gzu;‘; Gross Skeletal Visceral
Control 201 6 Normal Normal Hydtonephrosis (1/3)
202 16 Normal Normal Normal
203 15 Normal Normal Normal
204 12 Normal Normal Normal
206 15 Normal Normal Normal
208 17 Normal Normal Hydronephrosis (1/8)
209 17 Normal Normal Normal
210 12 Normal Normal Normal
211 13 Normal Normal Normal
212 14 Omphalocele, Normal | Omphalocele (1/7)
oligodactylia of
fore digits (1/14)
213 12 Normal Normal Normal
214 13 Normal Normal Normal
215 15 Normal Normal Normal
216 12 Normal Normal Normal
218 11 Normal Normal Normal
219 14 Normal Normal Normal
221 13 Normal Normal Normal
222 14 Normal Normal Normal
223 12 Normal Normal Normal
224 15 Normal Normal Normal
225 13 Normal Normal Normal
6059-S 201 17 Normal Normal Normal
500 mg/kg 202 14 Normal Normal Normal
203 12 Normal Normal Normal
204 15 Normal Normal Normal
205 12 Normal Normal Normal
206 14 Normal Normal Normal
207 16 Normal " Normal Normal
209 13 Normal Normal Normal
211 7 Normal Normal Normal
212 13 Normal Normal Normal
213 14 Normal Normal Normal
214 10 Normal Normal Hydronephrosis (1/5)
215 12 Normal Normal Normal
217 12 Normal Normal Normal
218 12 Normal Normal Normal
219 13 Normal Normal Normal
220 13 Normal Normal Normal
221 10 Normal Normal Normal
223 12 Normal Normal Normal
224 13 Normal Normal Normal
225 10 Normal Normal Normal

( ) : No. of anomalous fetuses/No. of examined
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Appendix : Fetal anomaly list in individual mother rats
Group Dam | No. of Gross Skeletal Visceral
No. | fetuses
6059-S 201 13 Normal Normal Normal
1,000 mg/kg 202 12 Normal Normal Normal
203 11 Normal Normal Normal
206 15 Normal Normal Normal
207 13 Normal Normal Normal
208 13 Normal Normal Normal
209 11 Normal Normal Hydronephrosis (1/5)
210 12 Normal Normal | Hydronephrosis (1/6)
211 12 Normal Normal Normal
212 13 Normal Normal Normal
214 12 Normal Normal Normal
215 10 Normal Normal Normal
217 12 Normal Normal Normal
218 15 Normal Normal Normal
220 14 Normal Normal Normal
221 13 Normal Normal Normal
222 10 Normal Normal Normal
223 11 Normal Normal Normal
224 4 | Normal Normal | Hydronephrosis (1/2)
225 11 Gastroschisis (1/11) Normal | Gastroschisis (1/6)
227 13 Normal Normal Normal
6059-S 201 12 Normal Normal Normal
2,000 mg/kg 202 13 Normal Normal Normal
203 11 Normal Normal Normal
207 12 Normal Normal Normal
208 11 Normal Normal Normal
209 10 Normal Normal Normal
210 10 Normal Normal Normal
211 12 Normal Normal Normal
212 11 Normal Normal Normal
213 12 Normal Normal Normal
216 13 Normal Normal Normal
217 10 Normal Normal Normal
219 9 Normal Normal Normal
221 10 Normal Normal Normal
222 15 Normal Normal Normal
223 14 Normal Normal Normal
225 12 Normal Normal Normal
227 10 Normal Normal Normal
228 14 Normal Normal Normal
() : No. of anomalous fetuses / No. of examined
6. BFBERE -S 1,000 mg/kg BEBTHERSY 1 fisohie C

KPEEDITIRS 21 A, 35 v P EBHR, IBFER
DL, 2IEFCD S ABHERTEOFERET K,
AREBLUNTEBREORFHEDIHEEL 7

LlaFico %, AREEREOBEKEE, &7 v b
MIcE &, BRET, ABAHORIGE L HITRLKE
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THHEDKIES X UFEE~ v =T O4HHFIHs 1 41, 6059

hoATKRED HBUAR ITEH TEL, 6059-S i £R
FTRLEEZONEWVERNETEDENZ b0

(6-1) BAFBHERORE

EGBIOKEIC %, BRROE(AE(EBE &
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6059-S 5 ZBEDANC EN IS o108, B A~B T H
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Table 3 Effect of 6059-8 given intravenously to mother rats before mating and early
pregnancy on the ossification and skeletal anomalies in fetal rats

Tieatmerz:n x:lx:;)!aﬂy dose Control 6059-S
500 1,000 2,000
No. of fetuses examined 146 136 130 114
Stainless corpus vertebrae
cervicals
I 31DV | 3224 | 3124) | 21(18)
I 132 (90) 123 (90) 111 (85) 94 (83)
III 123 (84) 110 (81) 106 (82) 90 (79)
v 125 (86) 99 (73) 92 (71) 72 (63)
v 103 (71) 88 (65) 86 (66) 62 (54)
A% 101 (69) 69 (51) 78 (60) 49 (43)
VII 52 (36) 28 (21) 34 (26) 17 (15)
Stainless or incomplete
sternebrae
I 1(1 0(0) 0(0 0(0
A% 14 (10) 20(15) 13(10) 12 (11)
VI 2( D 0(0) 1(1 0C0
Stainless or incomplete corpus
thoracic vertebrae
I 1(1) 0(0) 0(0 0( 0
XIIL 0( 0 0(0) 1(1) 0(0)
No. of vertebrae coccygeae 62:01% | 64:01 6.2+0.1 6.7+0.1*
Minor change
Lumbar rib 44 (30) 54 (40) 54 (42) 38 (33)
Fourteen rib 1(1) 0(0) 3(2 1(1)
Sacralzth, Lumbarzth 1(1 11( 8) 6(35) 3(3)
Asymmetric arch
" Atlas 8(6) | 6(4 | 1008 | 3(3
Anomaly 0 0 0 0

a) : No. of fetuses (Incidence: %)

+ : Mean=+ S.E.

* : Statistically significant against contro! at p < 0.05

kT, LA, MEBHCHL 6059-S 5B TL
BEOREERHS ONIze T, RHEBHS 6059-S
2,000 mg/kg #ySERAFT, NREBHCHELBEEROHEM
ERUT BH@ELE LT, EBWE, % 14 BhE,

B O BHEAL T 72 (IEHEBOIMEAL, 3 1 BS O

EAARMTIREMNBERINID, 20BN IR
& 6059-S 5 BEMNCEMA SNIIh - 120 BRRED
AT RBETHBEL 120 - 1,

(6-2) PBFRRRORE

TR O MDA EREFIC D & WiLson BEICHE 1 TR
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Table 4 Effect of 60598 given intravenously to mother rats before mating
and early pregnancy on the incidence of visceral anomalies in fetal rats

Treatment and daily dose
(mg/kg)

6059-S

Control

500 1,000 | 2,000

No. of fetuses observed
Anomaly
Hydronephrosis
Omphalocele
Gastroschisis
Minor change
Left running of umbilical artery
Dislocation of testes

Right running of azygos vein

135 128 120 107

2 1

1 0 0
0 0 1
3 1

1

0 1

BIEZTII, $558% Table 4 icF & ¥tce JKIHEM
*3FERE, 6059-S 500 HL7¥ 1,000 mg/kg WHRTC
SHOHBNEBLL 723, 2,000 mg/kg HEBH TR EDS
Nidhotze Fi, FDEERNE L TAH SN MEE
DRFH~L =7, 6059-S 1,000 mg/kg $LERED [ ur%L
& 1 PIEAIBREELTRUIe AOHRIERE L
T3, Wk LML THs 6059-S 2,000 mg/kg ¥
R ERTORGS Sh, MRBOFI~Vv=T
SEZ U CBEFTIE, MRS AL & TR AL
IMAtiLTH Y, 6059-S 1,000 mg/kg 5B KNS
B R U I BEF T b 2 HIRD ARIE T & B BIIR & 00E
TIMAHL TV, LA L, WIFNORBIBE bW T
&<, AREMBFRDOLEWD BRENE DT HE Eh
5, 6059-S {#&5.1CEAT 2 LIZEZL SN,

7. WS v + ORSIK K

(7-1) 15 v F OREIKRHE
BENEAELLVERT v F EOXET, 7 v %
IR 77 v b a2 21 SHETRBEMRL 720 LT
R&ELUTIE, 6059-S BR5REE & XL HISEKR AR
U DD TH » 7c0 (D METITIZRFID T~ & R
ZRADI I otee HWBOBERAZRL 22D Table 5
Thdo BWERIZ, 6059-S {4k Tilx TR,
MERE SRBICHLBINLTE D, HEMEHABEGRD
BB oNte —, FRERIRBOLTOR, %5H
BEOBFRII—ETE >0 TOAl, O I, Nkt
D E RS, 6059-S 1,000 F 713 2,000 mg/kg #
SR THRBICHUEEORBDERL I, chdidn
THOHEMN TR TRABIEE EZMEL, GULAEERMN

BmARL 720

(7-2) #5 v F OREIKK

6059-S 5l 5 v FRIBEORETHERL, 4EH
FEGrtEs v + O HRMKEERE Table 6 TR
U7 6059-S #y5&BHITHKRE 7 BB 2 CTRIKERS
N, LBIREBLE TH - it bbb 57, Mk, 1
REHCHL UEBIEASEHE SN, #E5 » b TH 6059-
S e Bic X D MTRE O FESENE 2212 2 0 E A,
fext b X URMERICOWTH SN, 1, K, B
DTk 6059-S 5B THINE 123 TDEMAERLE
2, MEFEABERRE S50 Eh o1, TOMD
IERICBIL TIE, sIMBEE 6059-S B ERBEE DRYicE
BHESNIIH - 12,

8. ZRILRBIEERRILIS v FCONOTOREH
Table 2 ITRL7=& 51, HRBES LT 6059-S 5
BEOMHE T v + ORIBRETREEDITIRRILHSA S
nicds, KECHEBHERE - 1o SRR LD - 7,
RREUZOERLU IS, Wb 3 ZRAREFI DD EFS
BoED oM. ZOREEIMEET v PWOFhICHB
MIANZENT, ThENERT v b EDBMKEER
ERHtco RKEARIULES v FEREEMS v b ERABE
184 AR LoD Table 7 ThH 2, COMAET
b, MREED 1 filE X 6059-S 2,000 mg/kg F5E
D1l PORHET v FRIRELEP o700 2D 2 HID
7 v M, SRETR, BAOMRBTR T LHIRRICIIE
ICEFEDIEL, RRARILOBERIZ AKIC TxEh >
720 Fho, REBRBRILTH - texiBROM 1 Hl% ER
H7 v b & RBEETH BREE% RL72Dds Table 8
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Table 7 Reproductive findings of male rats which falled to
copulate with females given 6059-S with intact female rats

NOV. 1880

Table 9 Reproductive findings of male rats which failed
to impregnate females given 6059~S with
intact female rats

Treatment and 6059-S 6059—8
daily dose Control Treatment and daily dose -
(mg/kg) 500 1,000 2,000 (mg/k )
g 1,000 2,000
No. of male rats tested 1 0 0 1
Copulation index (%) 0(0/1) 0(0/1) No. of male rats tested 1 2
a) Sec Table 2 for the explanation of index. Copulation index (%)l) 100 (1/1) 100 (2/2)
Fertility index (%)) 100 (1/1) | 100(2/2)
No. of pregnant rats 1 2
No. of corpora lutea 15 (15.0) 31 (15.5)
Table 8 Reproductive findings of female rats which failed to No. of implantation sites 14 (14.0) 28 (14.0)
copulate with males given 6059—S with intact male rat .,
Implantation ratio (%) 93 90
Treatment and 6059-S
daily dose Control No. of living fetuses 14 (14.0) 24 (12.0)
(mg/kg) 500 1,000 2,000
Male : Female ratio 12:2 11:13
No. of femal, tested 1 0 0 0
e ,em ot es: No. of resorbed fetuses 0 4(2.0)
Copulation index (%) 0(0/1)
No. of macerated fetuses 0 0
a) See Table 2 for the explanation of index.
No. of died fetuses 0 0
Fetal viability (%) 100 86

THb, COXRBRTH, XRMBOME 1 Hliz EFHERR
ZHAIEL 1D d DO S TRRLUEM 57 TDTF v b
Th, HBRFRTHRRICRBRENEONT, KERFK
UOFEAZPREICTEEh o7 RIS, S v FORR
AFEEUMTy VEERHET v P LEBRKREEE
7ok BAR LU 7-Dds Table 9 T 2, 6059-S 1,000 mg
/kg 58D 1 4, 2,000 mg/kg #E5EHD 2 Fing
NHRWL, EWER, BARBLERTRTERTD
o270 TODXIIE, BREMREDORETRKRARILPLRK
RRIFEN - - BBOLEHICONT, TOREDKRA
ZRBIH, RERARILT v ML SEE T v P &
DI bRRMBHRILET, HRTRBICRELRBDEL
270 UL, COXIBHIINBEICHA SN, BRI
BEREOBFELBNCELS, BROLTBERTH-
LHRIN D,

9. HMES v POMAKRERR

6059-S ZdifHRE LS v b, IERE T BE T3
SERIC B 5 Ut v MicD &, ERTHEIRET
ICHIRERIREE A (T8 5120 ¥ER%Z RU DD Table
10 Th 5, 6059-S % EMdkHES L 7o 2,000 mg/kg
w580 RBC, HGB, HCT 73 & M&EEICHA U 1258,
MCV, MCH »s#pgE F&, MCHC R4 %RLTWH3
TEMS, BREMIBHDTIIND, TWBETIE, Th

a) See Table 2 for the explanation of each index.

SDERB LSNP -1

% 3

Oxacephem %o FinEHETH S 6059-S ico%,
HHES v b AROTIERIS LUERMBEERRZT
725720 6059-S 2T v bic RS T2 LRI
RBFZE b - AEMMONFHLBEE N, CDXD
AR, BRARSICXE5 v +BalEHERTY
Ho5NTHED, COEICHELIBHEEORBDLSDL
NTW3, S v b & bic 6059-S HELBTEBOD
BAMERSBERE X iz DAL, {2 Cephalos-
porin REMYPARR=V Y YBEDORETHRONS
TEBBRELINTHDY, zoRRRBAMEEOEL
IZE3E0bhTNE, SEDFHRES T -7 { FROB
REEZ OGN, H-T, REPEBICBIZEL, &
SICEBEDTIERBEROT/LITE H 5, 6059-S 500
mg/kg/B LI EA BELHSORARICERERTREER
THTERRIC R T B E A, BE 2,000 mg/kg
BETHIEHES v F ORERE, W, EHONHERE,
ERERTE K BESLT, ERBOBIRESER
THotoo 1073, HERKRPOEFERFHIIBRRREC
K OBRELSROERERU. Lbd, CZhichkizdl
FEERN, {LBILOREERITENS SN BED
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Blood was collected by cutting the tail tip without anesthesia.

Statistically significant against control at p<0.05

Mean + S.E.

a) :
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AR Z R L - b EEL SNDe L
L, THODBLIZVI AL LI DOTEIIC A
26DTHY, 6059-S itz U &It 42
HEVIRBE S & DT H » 720 ALRAINNGFFZIHL T
b, TON, B, P& 6059-S 25T
RRL 2 &2 SN2 AE0 R CIBLL S
Mo tie KFIRTIZ, ARG SO 7o KRIFT
5 DB DR RAREILR R RRUL T v B0
N, SHEBHC L HBILTHAC &, ST
ARERMEDIZNC LB ENS, (BEEHITSHEUL
ThHotcEEiLoND. AKRTIE, BEMIGH
el B o RN 43" 3 2,000 mg/
kg % 6059-S DJEFAMLE L ks, #EHES v b
DEHtEIC LTI, CORERTHIALDOEE
bHONT, T v MEBMGERTH 7 U
>T, WREEIcd 2 6059-S DB KMEIERARIT
2,000 mg/kg/A o3 LEHRTE, K
(LABII%HEICEL THBH TRAMDOFE D
LINiT 5 EDTE o

4 i
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FERTILITY STUDY OF 6059-S IN RATS

FuMminiko KoBayasHl and KaTsumi HARA
Shionogi Research Laboratory, Shionogi & Co., Ltd.

6059-S, a new oxacephalosporin, was daily injected intraperitoneally to male rats for 9 weeks and intra-
venously to female rats for 14 days prior to cohabitation at the doses of 500, 1,000 and 2,000 mg/kg/day.
The administration regimens were continued for males and females during cohabitation for mating and, ad-
ditionally, for the mated females during early pregnancy until day 7 of gestation. All pregnant females
were necropsied for cesarean section on day 21 of gestation to investigate their fetal growth. In male rats
given 6059-S for long period of time, slight but significant inhibition of growth was observed after the con-
tinuation of administration for 4 to 6 weeks. No parental defect was apparent in the fertility and gesta-
tion phases of the study. Fetal parameters such as morphological development, viability, body weight and
sex distribution were normal in all animals. No defects were also observed for visceral and skeletal spec-
imens of the fetus. Consequently, 6059-S has no effect on the reproductive performances of rats at the
daily doses as high as 2,000 mg/kg, and all progeny appeared normal.



