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1. BRL14151K #5RE

1) B8 Fo) 0%

SEOKGERECNT SRR (F) oRAKL, K
HRIFTH-7h, FERTHOETH A 400 mg/kg
EBT16 (FER 23 H) 2 bhics

—RER E LT, REFOBYO BRBECKEALED
MERICED bh, 400mg/keg HEFHTHE (M

B MgEdbhice

iR L O BRIPBE PO SEOHR Y Fig. 1, FiRH
D EEEE% Table 1 iIZ/RL 1o

50mg/kg HEFHTHREBBEI L 3 HETREHER
A AE S BED KEHINAHEL, ¥ 70400 mg/kg Hr5H
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ERINEES, FhEhBD bhic, EHERETOWT,
50 35 X O° 400mg/kg HEFHEDOEIR1S BN H 17T HET
D REME S X O400meg kg BEREOEIR 18 B2 b 19H
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BEROERMME, SREEFIRD LRI v,

REBWHNBEET 26, 10mg/kg REFHT 44,
50 mg/kg ¥ ERT 14, 400 mg/kg BHEFHT 2 HRD
bhico TRLDOBYOERE TR FEXE
ARBEETLH, 10mg/kg HEFT2H0HRLN, i
o260 5 b 1 Aol BROEEXRDLH
Too D 6 IO BTITREIZED bhich o7,

2) A KTE F, FIEFOBRE

Fig.1 Group mean maternal body weight during gestation and lactation of rat
dams administered BRL14151K orally in the peri-natal period.
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Table 1 Group mean food consumption during gestation in Fo rats given
BRL14151K orally in late pregnancy and throughout lactation
Period of gestation Dose (mg/kg/day)
(Days) 0 50 400
0~ 6 20.7+2.17 20.7+2.69 22.1* £2.05 21.6 =£3.19
7~ 14 24.9+2.29 24.7%+2.55 27.1**£2.20 25.8 +2.89
15 ~ 17 28.5+3.01 28.71+2.43 25.5**+3.59 16.8**+4.69
18 ~ 19 23.3+2.17 21.8+4.73 23.6 +4.17 15.2**+6.38
* Significant difference from control at P<0.05 (g/rat/day=S.D.)

** Significant difference from control at P<0.01
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Hu@ADd bhicd, S0mg/kg REFTIMNBHLAS
DBER LIz, ¥ 7o 400 mg/kg HBEFHT, BIO0A
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BEFLES O Tk (FO BB R\ T, 400mg/kg HEFHT
RIMEA A B, 13 8 © M MEECHEE LK
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Table 2 Post-natal growth and survival in Fi rat newborns from dams administered BRL 14151K
orally in late pregnancy and throughout lactation

Mean+S.D.
Dose (mg/kg/day)
0 10 50 400

No. of dams delivering 18 16 19 18
Gestation period (Days) 22.0+0.34 21.8+0.54 22.1+0.46 22.2%0.56
No. of live newborns 241 233 251 236
No. of live newborns per litter 13.4+2.70 14.6+1.82 13.2+4.32 13.9+1.65
BiateFemate 3™ e o e o
Birth rate % (1) 98.8 98.7 97.3 97.9
Suckling rate % (2) 97.9 97.9 98.8 98.3
Weanling rate % (3) 99.6 99.6 99.6 100.0
Overall survival rate % (4) 97.1 96.1 98.4 97.0
Mean body weight of F, pups (g) :

Day 0 (Male) 6.7+0.50 6.3*+0.52 6.7+0.76 6.1 =0.76

Day 0 (Female) 6.3+-0.51 6.0 +0.50 6.3+0.64 5.8 =0.70

3 weeks (Male) 48.446.42 45.6 +4.73 48.9+8.83 44.3 =5.69

3 weeks (Female) 45.7+5.80 43.8 £5.82 46.0+8.05 42.2  +5.54

13 weeks (Male) 500+-44.1 494 +39.8 497+59.2 439***+43.6

13 weeks (Female) 292+26.4 279 +23.0 290+37.1 262***=38.3

* Significant difference from control at P<0.05
** Significant difference from control at P<0.01
*** Significant difference from control at P+20.001

R No. of live pups
1) B e X100
) Birth rate Total No. pups born 0
No. of F, pups at 4th day
2 i : %1
) Suckling rate No. of live pups at birth 0
No. of F, pups at 21st day
Teanli . x
3) Weanling rate : No. of Fi pups at 12th day 100
No. of F, pups at 21st day

No. of live pups at birth

4) Overall survival rate !

» 100
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Table 3 Post-natal development and behaviour in Fi rats derived from dams administered BRL14151K
orally in late pregnancy and throughout lactation

Dose (mg/kg/day) 0 10 50 400
Pinna detachment (3 days)® 94.1 90.4 99.2** 97.0
Static righting reflex (4 days)® 98.3 99.6 100.0 99.6
Cliff aversion (14 days)® 99.6 99.1 94.8 97.4
Eyelid opening (15 days)® 91.8 79.9*** 66.7*** 86.4
Air righting reflex (17 days)® 100.0 97.8 100.0 98.2
Activity cage test (34 days)®
Males 157 151 158 157
Females 157 169 172 164
Rotorod performance (34 days)®
Males 75.0 85.0 55.0 60.0
Females 95.0 75.0 75.0 65.0
Auditory performance (35 days)®
Males 100.0 100.0 100.0 100.0
Females 95.0 95.0 100.0 100.0
Visual discrimination (35 days)®
Males 100.0 100.0 100.0 100.0
Females 100.0 100.0 100.0 100.0
* Significant difference from control at P<0.05
** Significant difference from control at P<0.01
*** Significant difference from control at P<0.001
a=Percentage of pups acquiring a positive response or meeting successful test criteria.
b=Values expressed as mean number of counts.
Table 4 Caesarean section data of F, rat dams derived from F, dams given BRL 14151K
Dose received by Fo dams Mean£S.D.
(mg/kg/day) 0 10 50 400
No. of females mated 20 20 20 20
No. of females pregnant 16 16 17 20
No. of females died 1 17 0 0
No. of females delivered 1 5 4 2
No. examined at caesarean section 14 11 13 18
No. of corpora lutea 15.9+1.64 15.7+1.58 17.1+2.73 15.81+3.29
No. of implants 14.3+3.90 14.9+1.92 15.1+3.67 13.942.64
No. of resorptions 0.7 0.4 1.4 1.0
No. of dead foetuses 0.0 0.0 0.0 0.0
No. of live foetuses 13.7+£4.15 14.5+2.03 13.6+3.69 12.9+3.48
Sex ratio (Male : Female %) 531 47 50 : 50 49 :51 47 153
Mean bodyweight (g) 3.5+0.70 3.6+0.77 3.4+0.20 3.6+0.77

a-=Not pregnant

IR O BERIMC I, ARMEREES X M ENER
ERTIDOLRT, iy 2759V FTF— & (0.4~
1.6) BERN O FHTHD LS Eh b, REK LD
Bl 3Ex bhic\,

S|z Ty, 50 mg/keg HEHD 16 (ER) ¥

FEEGRAD 5 — 2 % Table 41T/ L7c, EDORERE
CHEELL, BERK RBFGE EHRCREEZRDLR
¥, RTREFLADRE» 57,

50 35 X0 400mg/kg #HEFET, RIRER D BEERM
B ICEFRFROBLVRD ORI, LirL, ZOR
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g (FO OHRFTRECI:, BEIRDLhich o
oo
.9, BRL25000 #¥5:REx
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KREEEYE L TERE STRTEONI e oo —BHE
ROBETL, TRNTOREHTREFEIRDLRE,L -
1o
ERE L O RIMRPOGEOHEB Y Fig 2, TR
phoEHEY Table 5 IR T,
1,200mg/kg HEFET, EREELS L OB R
EOBEMMMHNRD bhi, ¥ERERINEE
PEomHCBEEBERC A LN, ERI1ISANS17H
DREMEL, TRTOREHTHEEENRD bR,
BEOIERIAM S XU BT REIRDO his -
120
TMEEW MBRET 1 6I, 30 mg/kg HE5FT 241,
1,200mg/kg HEFET 1 HIRD bhico ThHOEHD

BTl - 1o fER, 30 mg/kg HEMTTFEAE, B
O R 1 BT 2RD L D 2 DB iR
BIERD b Rieh e,

2) BIMCRTD Fy FEFOBRE

Otk L OHECE TS 5 — £ % Table 6 iZ/R L7,

1,200mg/kg B ERET, SO 1 BE X ) OEFH
EFRCEELRIVED LR 720 1530 = X U 1,200
mg/kg WEH THEAFOBAOBDAEFTRIREDH
PhiZbh, COFEABIHEBL TED bR,
F7o, BIRRC RIS EFERIL ARE, 30mg/keg &Y
#, 150mg/kg #58, 1,200mg/kg HEHT, Tht
h 96.3%, 97.2%, 76.8%, 88.1% TH o710

FAEFOBRBEO AT INPEl 23, 150 3 X U7 1,200
mg/kg HEFHTALRI,

HBBEDRE B IOTBHHEORKME %L Table 712/RL
7o

A% 3ADENDOHBRIZH\T, 150mg/kg #5588
THEEN AR ORI, £S5 B ETIT 100% ZE L

Fig.2 Group mean maternal body weight during gestation and lactation of rat
dams administered BRL25000 orally in the peri-natal period.
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Table 5 Group mean food consumption during gestation in Fo rats given
BRI1.25000 orally in late pregnancy and throughout lactation

Period of gestation Dose (mg/kg/day’
(Days) 0 30 150 1200
0~ 6 21.5+2.77 21.5 =1.54 21.3 +1.94 21.0 *+1.45
7~ 14 26.3+2.18 24.3**+1.68 25.4 +1.59 25.7 =2.78
15 ~ 17 31.9+5.68 21.4**£2.52 21.3**+3.44 17.3**+2.57
18 ~ 19 21.9+8.13 22.9 =£5.75 22.8 +4.07 19.4 =—4.78

* Significant difference from control at P<0.05
** Significant difference from control at P<0.01

(g/rat/day=-S.D.)
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Table 6 Post-natal growth and survival in Fi rat newborns from dams administered BRL25000
orally in late pregnancy and throughout lactation

Mean+S.D.
Dose (mg/kg/day)
0 30 150 1200

No. of dams delivering 19 18 20 19
Gestation period (Days) 22.0+0.58 22.01+0.49 21.940.59 22.01+0.58
No. of live newborns 267 251 285 235
No. of live newborns per litter 14.1+1.34 13.9+2.34 14.3+2.38 12.4*12.85
e Pl ™ 01 40
Birth rate % (1) 98.2 98.0 96.0 96.3
Suckling rate % (2) 98.5 98.0 89.8 91.9
Weanling rate % (3) 99.2 100.0 94.0% 100.0
Overall survival rate % (4) 96.3 97.2 76.8** 88.1
Mean bodyweight of F; pups (g) :

Day 0 (Male) 6.440.67 6.5+0.56 6.2+0.62 6.3 +0.87

Day 0 (Female) 6.1+0.54 6.1+0.45 5.9+0.68 6.0+0.82

3 weeks (Male) 45.6+5.49 46.5+4.93 44.9+5.12 43.2%5.35

3 weeks (Female) 42.3+5.19 43.3+4.71 43.2+5.19 41.4£5.97

13 weeks (Male) 464+36.1 470+39.9 463-30.2 438*+37.4

13 weeks (Female) 262+20.7 270+35.6 263+23.4 256 +31.6

* Significant difference from control at P<{0.05
** Significant difference from control at P<0.01

. No. of live pups

1) Birth rate %100

" Total No. pups born
No. of Iy pups at 4th day
No. of live pups at birth

No. of F\ pups at 21lst day
No. of Fy pups at 12th day
No. of F, pups at 21st day
No. of live pups at birth

2) Suckling rate : X100

3) Weanling rate : X100

4) Survival rate X100

foo MIWTERRST, BEEE RERAZ, ZH%ETIER
B4 BEIRD bhich ofco ¥ RN EILE
TLERBEIBDOIIED 21

HEFLRRC BB (Fo) LR LcHERF FO o THl
Brfiltoto TOHKE BAR LD LBLh2RER
BRI 2T

3) EMABOFEFOBE

ZEPCRA I FEMFT ST, 150mg/kg 5
TR 15 (FEARE) Hbhico LDMOFHTIX
BRI 100% THotco —BRERDELETH, TT
DHREHTREIRDOIIED >,

O ERING 30 35 X 00150 mg/kg BHEFETI,
AMEEE BEOHBRYRL & 2%, 1,200mg/kg HE5H
<, BEDGEHMNESED bhtc (Table 6),

EHEORB T, 1, 200mg/kg BEHOMECHE:
AR BRI, BCOWTIRAED btk 27 F
R, B - BEEBEORRTE, 2RSFHCRHIR
»hhieh -7 (Table 7)o

4) F, HRDOERERE

FRRICOWTHRE LchS, B L xREEL ORI
BiE XA EEBIRDLhY, 5O $ Tk 1,200
mg/kg HBEFHDIEREI K Bh - 1o

#HEYBARED 5 — % % Table 8 1T /R L 1o

150 35 X O° 1,200mg/kg #EBT, EHEHE LUK
ERBCEELBAOVED bhic, BERD BT OW
Tk, BEELAEMBEEEALRT, ThXhofEs~<
v 2 75 vV FF— & (13.7~17.8) OEHTEAT
HorTEhb, BRECIZFELEIELDREV, B
ERBOBWAE, BRR BRE/RGE wAEHER
BRED SR LD, EEROBDCHE>BERE
Ex bhp (EKRE : xfBE 95.5%, 30mg/kg H5H
89.1%, 150mg/kg L5 92.2%, 1,200mg/kg #E
B 95.0%)0

¥ - BEABOEFRIES, HBHOMEL VHTH
CEETH o7, BHEZIRD LA, o1 EH],
BFES XOERY (F) oHRFFRCE, RER
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Table 7 Post-natal development and behaviour in Fy rats derived from dams administered BRL25000
orally in late pregnancy and throughout lactation
Dose (mg/kg/day) 0 30 150 1200
Pinna detachment (3 days)® 95.1 96.0 82.3*** 90.3
Static righting reflex (4 days)® 97.0 99.2 96.3 97.8
Cliff aversion (14 days)® 99.6 100.0 98.7 100.0
Eyelid opening (15 days)® 82.9 84.0 86.6 91.3
Air righting reflex (17 days)® 98.1 100.0 100.0 100.0
Activity cage test (34 days)®
Males 152 154 138 135
Females 153 155 146 134**
Rotorod performance (34 days)®
Males 70.0 60.0 80.0 78.9
Females 73.7 86.7 80.0 78.9
Auditory performance (35 days)®
Males 100.0 100.0 95.0 100.0
Females 100.0 100.0 95.0 100.0
Visual discrimination (35 days)®
Males 100.0 100.0 100.0 100.0
Females 100.0 100.0 100.0 100.0
* Significant difference from control at P<<0.05
** Significant difference from control at P<0.01
*** Significant difference from control at P<<0.001
a=Percentage of pups acquiring a positive response or meeting successful test criteria.
b=Values expressed as mean number of counts.
Table 8 Caesarean section data of F, rat dams derived from Fo dams given BRL25000
Dose received by Fo dams Meanz=:S.D.
(mg/kg/day) 0 30 150 1200
No. of females mated 20 20 20 20
No. of females pregnant 19 14 15 18
No. of females died 0 0 0 0
No. of females delivered 0 1° 2° 1°
No. of females examined 19 14 15 18
at caesarean section”
No. of corpora lutea 15.71.86 15.6+3.90 14.1* £1.79 14.1*+1.98
No. of implants 15.0+2.00 13.9+4.73 13.0**+1.77 13.4*+1.79
No. of resorptions 1.2 0.6 0.2* 1.0
No. of dead foetuses 0.0 0.0 0.0 0.0
No. of live foetuses 13.8+2.20 13.3+4.56 12.8+1.61 12.4£2.59
Sex ratio (Male : Female %) 55: 45 47 1 53 50 : 50 49 1 51
Mean bodyweight (g) 3.5+0.34 3.4+0.33 3.1+0.81 3.5+0.23

* Significant difference from control at P<0.05
** Significant difference from control at P<0.01
a=Delivered immediately prior to caesarean section. Data for ‘these animals included, with exception of mean foetal

bodyweight.

b=Includes animals delivering immediately prior to caesarean section.
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REPRODUCTION STUDIES OF BRL14151K AND BRL25000
II. PERI- AND POST-NATAL STUDIES IN RATS

Joun A.BaLpwiN

Beecham Pharmaceuticals Research Division

JaMes L. ScHARDEIN

International Research and Development Corporation

Yosuinosu KosHima
Beecham Yakuhin K. K.

The novel antibiotic formulation BRL25000 and its B-lactamase inhibitor component BRL14151K were
given to pregnant rats from Day 15 of gestation until Day 21 of lactation to examine their effects on
peri- and post-natal development. BRL14151K was administerd orally at doses of 10, 50 and 400
mg/kg/day and, in a separate study, BRL25000 was given orally at doses of 30, 150 and 1,200 mg/kg/
day. The dams were allowed to deliver their offspring. Parent animals were assessed for maternal
toxicity, viability, growth, duration of gestation, problems at parturition and maternal instinct.
Litter size, number of livebirths and stillbirths, gross anomalies, pup growth and survival to weaning
were evaluated. In addition, physiological, neuropharmacological and reflex development of the
offspring were determined and some were retained to examine their reproductive performance: the
foetal F, generation were observed for abnormalities. In BRL14151K study, dose related decreases
occurred in Fy maternal body weight gain and food consumption at 50 and 400 mg/kg/day. The duration
of gestation and parturition were normal, however. Decrease of pup body weight gain was observed
in males and females of 400 mg/kg/day. Treatment with BRL14151K did not adversely affect the number
of stillborn or viable pups per litter at birth nor pup survival indices. Neither did treatment adversely
affect the physiological or behavioural development or reproductive capabilities of the F, generation,
nor the foetal development of the F, generation. Treatment with BRL25000 induced no marked
maternal toxicity when given in the peri-natal period. There were no significant observations in the
treated animals, but inhibition of food consumption and body weight gain occurred at 1, 200 mg/kg/day.
The duration of gestation and the act of parturition were normal. Some intergroup differences in
litter parameters from birth to weaning were observed but none were considered to be associated
with treatment. The magnitude of these effects at the highest dose level was only slight. There were
no biologically meaningful differences or dose related trends in any BRL25000 treated group in regard
to litter observations, behavioural and developmental indices, neuropharmacological responses or
reproductive capabilities in the F; generation. The F, generation was also unaffected. These results
indicate absence of potential hazard during the perinatal- postnatal period at doses as high as 50
mg/kg/day for BRL14151K and 1,200 mg/kg/day for BRL25000.



