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Fig. 1 Effect of 6059-S given intravenously on body
weight in pregnant rats
* : Statistically significant against control at
p<0.05
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Table 1 Effect of 6059--S on body weight changes during lactation in F, female rats
Day of lactation
Treatment® and 8y
daily dose (mg/kg) Aft.er‘ 5 10 15 21
parturition

Control 269 + 4 (24)+ 284+ 3 (23) 304 : 4 (23) 308+4 (23) | 2973 (23)

6059-S 500 2805 (24) 301 + 2* (24) 325 £ 3* (24) 333+ 3% (29) 328 £ 3* (24)
1,000 276 + 4 (26) 305 + 4% (24) 324 £ 4* (24) 335 £ 4* (24) 335 4% (23)
2,000 272+4 (30) 302 £+ 4% (29) 319 + 4% (24) 326 £ 3* (23) 3221 4% (23)

a) : 6059-S was administered intravenously from day 17 of pregnancy until the day of weaning.

» : Statistically significant against control at P < 0.0§
+ :MeantS.E.

¢)

: No. of rats examined

Table 2 Reproductive findings of F, rats given intravenous administration of 6059-S

Treatment® and Control 6059-S
daily dose (mg/kg) 500 1,000 2,000
No. pregnant rats 24 24 26 30
Gestation period (day) 219 ¢+ 0.1+ 21.9+0.1 22.0+ 0.04 22.0 £ 0.04
Parturition index (%) 100 (24/24) 100 (24/24) 100 (26/26) 100 (30/30)
No. total pups 301 324 352 410
No. live pups 276 315 335 358
(Male/Female) (143/133) (156/159) (176/159) (180/178)
No. dead pups (Atelectasis) 25 () 9 (D 17 (16) 52 (44)
Mean litter size 125+ 0.6 135+ 0.5 135+ 04 13.7+ 0.3
48-hr viability index (%) 96 (265/276) 97 (307/315) 95 (318/335) 87%(313/358)
(Male/Female) (137/128) (154/153) (167/151) (156/157)
Lactation index (%) 96 (177/184) 99 (191/192) 99 (183/184) 98 (181/184)
(Male/Female) (87/90) (94/97) (93/90) (88/93)
Ano-genital distance on day 2 (mm)
Male 4.09 + 0.05 (46) | 3.87 + 0.05*(58) | 3.86 + 0.04*(70) | 3.91 + 0.06*(61)
Female 2.00 + 0.04 (35) | 1.93+0.03 (57) | 1.99+0.03 (56) | 1.98 £ 0.03 (60)
No. external anomaly 0 0 0 0

a)
*

+

)

: 6059-S was administered intravenously from day 17 of pregnancy until the day of weaning.

: Statistically significant against control at P < 0.05

. Mean £+ S.E.
: No. of pups
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20EMILL 2: OO AEELE UTIRYD L' o 1)
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OB ERMBMERRT /ML o0t &
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T30, REERICREMNL SN,
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6059-S 5. Fy, 7 v b X bEh7o A (F) O
M TOREZ LA Table 5 1T, HILIEORES
Fig. 2 itz hZhR L 7o Fu (7O HERHAT L, 6059-
S 1,000 mg/kg Ll LD 58T it & & ABIEAIB
ZH-oTHRBRIHICHL Bh-7e UL, Tho

NOV. 1980

Fy {Ffkmid, 4% 5 B&D 15 B CicRBEeE
ML LD, Ak 21 AEHORETIY, WHic 6059-S
I TATROWINE 2213 & DI A St BERL
M, AED Kh o7 6059-S SPEMES » bid, 4

Fig. 2 Effect of 6059-S given to mothers on body
weight in F; male and female rats
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Table 5 Effect of 6059—S given to mother on growth during lactation in F, pups

Sex Treatment and Day of lactation
daily dose (me/ke) [\ ity 5 10 15 21
Control 55¢ 0.05+(143) 10.7+ 0.2 (90) 199+0.3 (89) | 30.6+04 (88) | 47.7:0.6 (87)
Male 6059-S 500 | 5.4+0.04 (156) | 11.420.1*(94) | 21.0%0.2*(94) 32.1+£0.3*(94) | 50.1%0.4*(94)
1,000 | 5.2+ 0.03*(176) | 10.6 + 0.1 (97) | 20.1:0.2 (97) 31.1£ 0.3 (96) | 49.3%0.5%(93)
2,000 | 5.0+ 0.05*(180) | 10.6 £ 0.2 (94) 19.9+0.3 (88) | 30.7:+04 (88) | 48.5:0.6 (88)
Control 5.2+0.05 (133) | 10402 (92) 19.3+0.3 (91) | 29.8+0.4 (90) | 46.6 0.6 (90)
Female 6059-S 500 | 5.2+0.04 (159) | 11.1£0.1*(97) | 20.6 £ 0.2*(97) 31.6 £+ 0.3*(97) | 49.6 + 0.4*(97)
1,000 | 4.9 £+ 0.03*(159) | 10.2+ 0.1 (95) 19.4+ 0.2 (95) 30.2+£0.3 (95) | 48.1 +0.4*(90)
2,000 | 4.7+0.04*%(178) | 10.5+0.2 (97) 19.6+0.3 (93) | 304:0.3 (93) | 48.3+0.5%(93)

* : Statistically significant against control at P < 0.05

+ :MeantS.E.

() : No. of pups examined
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720 BEFLMFE TOTEICHIT B MEHB DITIE, Bk
ek U e 6059-S Ic & ) BIE, BAMELCILENZSE
IR T NERIT HONUb o710 HES v FTIR
penis JEMiDIEHEL L, 5 v P TIIMBEOSIRELL
THIRATEBL AW ~7-hs,  6059-S BTV T H bR
IESBIRICEIZ A SNISh 5 Fe,

II-4. F, 5 FORKERR

Fi 59 b 7 W4H0 BIEKRE O #58% RLI-OH
Table 9 TH 2, shlih), MPvkie, EUHIE, 4%
H1s & DRIEE T8 - 1ehs, WINDIEETHREIRL
{AHONIEh o1,

II-5. F, %5 v FOHER

6059-S 5k Fy #7 v + OYRIWIE T~
M, WINOBTH 4 AF7:13 5 HOHFBEHML DK
Th, "gRsohiid -7,

Table 10 Effect of 6059--S given to mothers (1, ) until weaning on various reproductive
processes in FF, and viability of I, rats

Treatment and Control 6059-S
daily dose (mg/kg) ontr 500 1,000 2,000
No. of males 23 24 23 23
No. of females 23 24 23 23
Copulation index (%) Male 96 (22/23) 96 (23/24) 100 (23/23) 100 (23/23)
Female 100 (23/23) 96 (23/24) 100 (23/23) 100 (23/23)
Fertility index in male (%) 95 (21/22) 100 (23/23) 100 (23/23) 96 (22/23)
Pregnancy index in female (%) 91 (21/23) 100 (23/23) 100 (23/23) 96 (22/23)
No. rats autopsied on day 21 9 11 11 10
of pregnancy
Gestation period (day) 22.4+02" 22.3:0.1 22.1+0.1 22.2:0.1
Parturition index (%) 100 (12/12) 100 (12/12) 100 (12/12) 100 (12/12)
No. total pups 130 153 138 148
No. live pups 130 146 132 140
(Male/Female) (77/53) (79/67) (63/69) (69/71)
No. dead pups (Atelectasis) 0 7 (6) 6 (5) 8 (5)
Mean litter size 10.8 + 0.9 128+ 0.3 11.5+0.8 12.3+0.7
48-hr viability index (%) 97 (126/130) 95 (139/146) 95 (126/132) 95 (133/140)
(Male/Female) (76/50) (76/63) (59/67) (65/68)
Lactation index (%) 94 (89/95) 99 (95/96) 99 (95/96) 99 (95/96)
(Male/Female) (56/33) (49/46) (47/48) (46/49)
Ano-genital distance on day 2 (mm)
Male 3.92+0.07 4.04 £ 0.06 3.96 + 0.11 4.19 + 0.05*
Female 2.04 + 0.05 1.96 + 0.04 1.98 + 0.04 2.07 + 0.05
No. external anomaly 0 0 1@ 0

Fertility index=(No. males impregnate/No. males copulated)X 100

Pregnancy index=(No. females pregnant/No. females copulated)X 100

* : Statistically significant against control at P < 0.05

a) - Tailless

() : No. of rats or pups

+ :Mean + SE.
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W, MEATAAAEIS E D00 L, 2,000 mg/kg I T
IERERG FHA TSR L T8, W9 4L b BRI Y
BOUBWELTHD, TOBE DI NTH 70 AL
R ART IR - 720

II-8. F, ORemiks LU F, FoE#NE

FyWEIR 7 v b ORI Fa {74 [1IROMI & H 120
Table 10 125Ut & 542, FydTIRT v M2l Fy 4f
ZOMAL, KBNS LM TH ~ 720 SHIEOT R IE
TWT, Fy AFOEME, (WETHROYEEE D15, Il
H:ik 48 WHINE TD Fo AFLE(EVE &SI L 6059-S {3
GRHNC 20325 fee ) o 4 = 4 X UiNE 4, BETLE
TD Fp AFLAeVETIE,  6059-S $r bt i S Assd AL
EOERIFTH 120 10 H, 6059-S 1,000 mg/kg PED
F; {HCIZD AEREDH B 5 » b A8 1 PHEBIL 720

II-9 F, 5w bOKBEIRIR

Fi BEORBRMAKA M v H3/L%k 15 By
T, $f Py FESUMILISE THE L2 M5 » b2
MESUIC 2 hE ML, EERSBTRENEL . £

Table 11 Fetal development in F, pregnant rats (observed on day 21 of pregnancy)

Treatment and Control 6059-S
daily d ki
aily dose (me/ke) 500 1,000 2,000

No. of pregnant rats 9 11 11 10
No. of corpora lutea 135 165 159 153

(Per litter) 15.0 + 0.9+ 15.0 £ 0.6 145+0.7 1§.3+1.0
No. of implantation sites 121 138 146 136

(Per litter) 13409 | 126:06 13.3: 0.6 13.6 £ 0.7
Implantation ratio (%) 90 84 92 89
No. of living fetuses 113 116 135 134

(Litter size) 126 £ 1.0 | 10609 | 123:05 | 13.4:0.7

(Male/Female) 57/56 59/57 69/66 59/75
No. of resorbed fetuses 8 21 11 2

(Per litter) 09:03" 1.9£0.5 1.0+ 0.4 0.2+0.1
No. of macerated fetuses 0 1 0 0
Fetal viability (%) 93 84* 92 99
Fetal body weight (g)

Male 497 +0.04 | 494+0.05 | 4.96+0.04 | 4.76 + 0.06*

Female 474 £ 0.04 | 4.59+0.05%| 4.75+0.05 | 4.53+0.05*%
No. of external malformation 0 0 0 0

* : Statistically significant against control at P < 0.05

+ : Meanzt S.E.
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BALIZ S S 5 720

-0, F, S5v tOMAME

ho Fo s> o F ORBUCEILE, | 0 HIRTEE T
o teo EDRKM%E Table 14 ITR U 7ze M5 v b &
b, b\?‘n@#hﬂmbmﬁm‘& 6059-S P¥ DT HHIH
XY ARAG Y A

HI. F; Sy bCHTIER

HI-1. F, 5 b OHRE(L

F: 5 v b OKE#E(LA Table 15 iR 72, 6059-S

0)%# bR L 6059-S BROMNCHFIL T ~ & Il BY O AT 0% AR SHREBE 12 U AR ER L,

Table 14 ' Hematological data of I, male and female rats born from the mother rats given Intravenous injection ot 6USY—S
: . 1] 1’

Sex " Treatmentand | No.of | WBC RBC HGB HCT ‘MCV MCH MCHC
daily dose (mg/kg) | rats | (x 10°) [, (x 10%) (g/d1) (%) ("] (ug) (B
Contrdt 21 145+ 09" 8.12£0.07|158+0.2,| 41.3: 0.3 | 50.6+0.3 | 194+ 0.1 | 38.3:0.1
‘Male'). 6059-S 500 24 128+ VO.S 8.06+0.07 (16.0+0.1 [ 41.9+0.3 | 51.6+0.3*| 19.8+0.1 | 38.1¢0.2"
1,000 23 13.0+06 | 8.01+0.06|158+0.1 | 41.4+0.3 | 51.3+03 [ 19.7+0.1 | 38.3+0.1 .
2,000 23 125£0.6 | 8.25:0.09(16.2+0.2 | 423+ 04 | 51.1:0.3 | 195+0.1 | 382+ 0.1
* Control 112 [89:07" | 6892013 147402 | 39.6:0.6 | $7.3+0.7 | 21.3+0.3 | 37.1£0.2
Female® 6059-S 500 12 |6.6+04* | 6744008 14.4+ 0.1 | 388+0.3 | 56.5+03 |21.3:0.2| 37.2:0.1
l 1,000 122 |80:04 6.88+0.08(14.5+0.1 | 39.1+04 | 56.3+06 | 21.0£0.2 37.0+0.1
2,000 12 [8.6+1.0 | 69640091494+ 0.2 ] 40.0:06 | 57.0+0.7 | 214+0.2 | 37.3:0.2
a) : Blood was collected by cutting the tail tip at 15 weeks old
b) : Blood was collected by cutting the tail tip at the weaning of F, pups
* : Statistically significant against control at P < 0.05
+ :MeantSE,
Table 15 Body weight changes of F, pups during lactation
Se Treatment and, Day of lactation ,
X
d.-uly dose (mg/kg) At birth 5 10 15 21
Contral | 158¢ o1t an 11.0£ 0.2 (58) 19.6+ 0.5 (57) | 29.8%0.5 (56) | 45.8+0.9 (56)
Mal 6059-S 500 [5.8+0.1 (78) 11.9 £ 0.1*(50) | 21.0 % 0.3*(49) 308+ 0.5 (49) | 47.3+0.7 (49)
ale ) :

49.0 £ 0.9* (47)
486+ 1.1 (46)

22,1+ 0.4%(47)
21.6 £ 0.5% (46)

32.5+0.5%(47)
32.5 £ 0.6 (46)

1,000 | 5.8+ 0.1 (63)
2,000 {58+0.1 (68)

+

12.3 £ 0.2* (47)
12.0 £ 0.3* (46)

Control 5.7+0.17 (53) | 10.7+0.3 (37) | 17.8+0.6 (36) | 27.9+09 (34) | 44.7:0.9 (33)

30.1 + 0.5%(46)
31,7+ 0.5% (48)
30.8 + 0.6* (49)

46.6+ 0.7 (46)
48.5 + 0.8% (48)
47.1+ 1.0 (49)

20.6't 0.3* (46)
[21.5 £ 0.4* (48)
20.4 £ 0.4* (49)

11.4 £ 0.2% (46)
11.8 £ 0.2* (49)
11.0£ 0.2 (50)

6059-S 500 [ 5.5+0.1 (68)
1,000 | 5.5+0.1 (69)
2,000 | 5.4 +0.1* (71)

Female

= : Statistically significant against control at P < 0.05
+ :MeantSE.

() : No.of pups examined
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Table 16 Growth and development of F, pups during lactation®
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KANCHT MBI LGEZ SNDH, ChbT v Hid
REAE T, KEBOP—BREOB{LOBH T L,
fRElic X b a0 mBMED RE Bl L el h
5, Zabk kMR A S h i BRIEFIC X 2R LM
LOMFEZEZ bt DFHICLTH, ChoDRT
PlizbBuCc+ &4, 6059-S H8F v HEWDOET, ik
RECEEBEELATOELIREZ L,

6059-S 2#y5&ht: Fo 5 b ORMABMTRGY
M I8 &t BB LI EROEKTH - 2. Cepha-
losporin REEHERSICED 5 v F T HEERLAE
FriRIASNTELSY, KILAEYDT v L&
SRR T O RROKRPBE STV . AX
BTI3, BBIEA%E, 6059-S @S5 Ehs Fo 7
v bicEBBELbic, O F, 5y bitHESh Fy
BILFC b AR EBEAL BE S hice Fi ffiCRA
(tapELERSLTORELDT, COEBERDORER

)

Sex Treatment and Auricular Hair Teethin Eye
daily dose (mg/kg) | development growth g openning
Control 27:01% (58) | 6.9+0.03 (58) 10.3+ 0.2 (58) 145+ 0.2 (56)
Male 6059-S 500 [2.7+0.1 (50) 7.0 (50) 104 £ 0.2 (49) 147+ 0.1 (49)
1,000 [29+0.1 (47 6.9 £+ 0.05 (47) 11.2 £ 0.2* (47) 144 £ 0.1 (47)
2,000 {29+0.1 (46) 7.1 £0.04* (46) 10.6 £ 0.2 (46) 14.2 £ 0.1 (46)
Control 27:01% 37 6.9+0.05 (37) 10.7+ 0.2 (37) 14.6 £ 0.2 (33)
Female 6059-S 500 | 2.7+0.1 (46) 7.0 (46) 10.5 + 0.2 (46) 14.3+ 0.1 (46)
1,000 [ 2.7+0.1 (49) 6.8+0.1 (49 10.7 £ 0.2 (48) 143+ 0.1 (48)
2,000 | 3.0 £ 0.1* (50) 7.1 £ 0.04* (49) 10.9 £+ 0.2 (49) 14.1 £ 0.1* (49)

a) : All parameters are expressed as days old of age.

* : Statistically significant against control at P < 0.05

+ : Mean * S.E.

() : No. of pups examined
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IBBLHEMA LT 6059-S MRET » b SREDINCI T v
MER AP 70 & 1L 5o 6059-S 2,000 mg/kg k)
Fo 75 b T, SREHCHL TIEBORINO KR 1
w@mb$bnnm FUIDZLVAT, TP TORK
M MEINC 2E B SN id - foo HAELIHD Fy {f
DI, 1,000 mg/kg P EOBERETIED » 1c0t, A
% 5H P OMIZABL T 2o #8310 F
BRUMRAND F HOKTUNIIZ R X L IR T
otocmwmu%mmmmhbmk%wakbmt
bEZ BN 5,

s Fi Foaime, um.ﬂmmawwuru%
RF~ERWEBAONT, FoAfolid, BRI,
AR S o fee LRI L ICIA S QRN b M

Alunc e, WMnmbntmmAwmﬁﬁmﬂﬁ
BRTLHBIO TS,

P-T, 6059-S i3, 3 - bJHEM, ﬁﬂ%mmh&
5LTo, MO THRAREEMICBS, RS » bOK
Eie‘mw, T AHAE DY, c‘(@lﬁlCﬁﬁW&
@6L,ﬁ FOBR, RH, Wil ARy
%&b%g%&H*UWﬂA%t“x5oEEwﬁk
t»> Cephalosporin FHAENTICHEORRERL &,
L3y MEROARRICHT S 6059-S DRARIERE
12 1,000 mg/kg &KEATE Bo

E i i
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A PERINATAL-POSTNATAL STUDY ON 6059-S IN RATS

FuMiHiko KoBavasHl and MASANORI ANDO
Shionogi Research Laboratories, Shionogi & Co., Ltd.

6059-S, a new oxacephalosporin, was injected intravenously to pregnant rats (F,) from Day 17 of gesta-
tion through postpartum Day 21 at the daily doses of 500, 1,000 and 2,000 mg/kg to test the effect of the
compound on late fetal development, parturition and lactation. Progenies (F,), usually 2 males and 2 females
from each litter, were tested for their growth, fertility, and reproductive performances by obtaining their
F, offsprings. Slight defects were observed in the forms of inhibition of body weight in late preghancy, in-
creased postnatal death of F, newborns and their body weight decrease at the dose of 2,000 mg/kg. Growth
and survival of other newborns were unaffected by treatment of the F, females with 6059-S until weaning.
However, enlargement of the caecum was evident at autopsy performed at weaning of F, in either F, females
or F, pups. Reproductive performances of the F, males and females were normal in spite of the treatment
of their mother with this compound. No abnormalities were observed in F; offsprings in their delivery,
viability and postnatal development.



