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Table 1 Experimental design on reproduction study

Route | Administration period Dose and No. of animals
control 500mg/kg 1,000 mg/kg 2,000mg/kg
Fertility study s c. 8 60days prior mating | & 27 30 27 30
Q@ 14 days prior mating-| @ 27 30 27 30
6 days of pregnancy (Cesarean section)
control 500mg/kg 1, 000mg/kg 2, 000mg/kg
Teratological study | i. v. | Day 6-15 of pregnancy Each group 30 females
(2/3 cesarean section; 1/3 delivery)
Perinatal and post- Day 15 pregnancy-21 control 500mg/kg 1, 000mg/kg 2,000mg/kg
natal study S. €. 1 after delivery 20 18 23 19
(Delivery)
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Fig. 1 Food consumption of male mice administer-
ed T-1220 subcutaneously on fertility study
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Fig. 2 Body weight gain of male mice administer-
ed T-1220 subcutaneously on fertility study
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Fig. 3 Food consumption of female mice adminis-
tered T-1220 subcutaneously on fertility

study
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Fig. 4 Body weight gain of female mice adminis-
tered T-1220 subcutaneously on fertility
study
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Table 2 Effect of subcutaneous administration of T-1220 in mouse fetuses and pregnant mice
on fertility study
Dose (mg/kg) control 500 1, 000 2, 000
No. of mating mice 27 30 27 30
No. of mice with vaginal plug (%) 26(96. 3) 28(93.3) 25(92. 6) 30(100)
No. of pregnant mice (%) 24(92. 3) 27(96. 4) 23(92.0) 27(90. 0)
No. of corpora lutea (mean=S. E.) 264(11. 0+0. 41)| 308(11.4:0.36)| 274(11. 9£0. 35)| 309(11. 4+0. 22)
No. of implants (mean=+S. E.) 254(10. 6+0. 43)| 287(10. 60. 40)| 255(11. 1+0. 30)| 288(10. 7£0. 26)
No. of pre implantation loss (%) 10 (3.8) 21 (6.8) 19 (6.9) 21 (6.8)
No. of post implantation loss (%) 17 (6.7) 28 (9.8) 13 (5.1) 26 (9.0)
Total implantation loss (%) 27(10. 2) 49(15.9) 32(11.7) 47(15. 2)
Alive fetuses (mean=+S. E.) 237 (9.9+0.43)| 259 (9. 6+0. 44)| 242(10.5+0. 33)| 262 (9. 7%0. 36)
Mean body weight of fetuses (g+S.E.) 1.29+0. 021 1.35+0. 028 1.33+0. 016 1.35%0. 017
Sex Male 122 124 122 144
Female 115 135 120 118
Malformed fetuses (%) 9 (3.8) 6 (2.3) 7 (2.9) 14 (5.3)
Open eyelid 1 2 12
Club foot 5 1
Kinky tail — — 1
Mean organ weight of pregnant mice
Heart @+S-E) | 1840006 | 0.18+0.005 | 0.20+0.006 | 0.19::0.005
Lung 0.20%0. 006 0.22+0.012 0.21£0. 005 0.21£0. 004
Liver 2.48+0. 071 2.28+0. 048 2. 37£0. 057 2.45%0. 046
Kidney left 0.19x0. 006 0.21=+0. 006 0.20=£0. 005 0.21%0. 003
right 0.21£0. 006 0.21+0. 007 0.22+0. 006 0.22%0. 003
Spleen 0.13+0. 008 0.14+0. 008 0.130. 007 | 0.13+0. 007
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Table 3 Effect of subcutaneous administration of T-1220 on skeletal development and visceral
malformation in mouse fetuses on fertility study
Dose (mg/kg) control 500 1, 000 2,000
No. cgeflitlg;e;;ee;(tammed in skeletal 102 108 110 104
No. of ossified proximal phalanges of right | 5 440 o4 4.0+0.02 4.0+0. 01 4.0+0. 02
No. of ossified caudal vertebrae, 7.5:0.40 8.0:£0.34 8.0:£0.30 8.5+0.25
Retarded ossification of sternebrae (%) 2 (2.0) 3 (2.8 1 (0.9) -
Extra sternebrae (%) 1 1.0) — — 1 (1.0)
14 th rib (%) 20(19. 6) 31(28.7) 28(25.5) 23(22.1)
Bifurcation or #plit of 2nd cervical 13(12.8) 13(12.0) 15(13.6) 12(11.5)
No. of fetuses examined in visceral
malformations 92 89 100 92
Malformed fetuses (%) 1(1.1) 4 (4.5) 1 (1.0) 2 (2.2)
Dilatation of lateral ventricles 1 3 — 2
Dilatation of third ventricle — — —
Cerebral hernia — — 1 —

Fig.5 Food consumption of pregnant mice admin-
istered T-1220 intravenously on teratologi-

cal study

= — control

500 mg/kg
~=-=-1,000 mg/kg
—=== 2,000 mg/kg

Food consumption (g)
o —-— N W [32 Y=Y

2 4 6 8 10 12 14 16 18 Gestational davs

L WP 5 RE & B L ORI ZILFRD B d - 7o,
WIERE & L QBRI E DIk A% 1 41, 500 mg
/kg BEZRUIMNE DL KD 3 B, 5 3B OILKA 1 Fl
1,000 mg/kg BEZRg~/L = 7 231 B, 2,000 mg/kg BEi
PURBKEE DILAH 2 BIFRSD Bhichs, WNREE L Bk 53
E ORI ZERXRD BRI, 7ok, fIKER 0% 3 K
BOEKIWThIBSBEDOLDOTH D,

2. BREMRMRSAR

1) x5 g

B s L O R EEOHR % Fig. 5, Fig. 6 1w/Rr7,
MR L O RHE R E ORI I xR EE & I Gt L
DN LTRSS bhigd - 7o FHE S O AR R
JOBERLEFRIRDShind -1,

Fig. 6 Body weight gain of pregnant mice admin-
istered T-1220 intravenously on teratologi-
cal study

22 é
.
20 Ji
I
18 [/
CBT ,
- f
‘= 14
o
2 12
o
@ 10
N control
@ 6 N 500 mg/kg
-—— 1,000 mg/kg
4 ——=- 2,000 mg/kg
2 ,.:_;-.
0574 6 8 10 12 14 16 18 Gestational days

2) FAFEX T HEE

HiPE R A DRE R % Table 4 10k T, HEKK, EFF
B, FETHH, MR IOAEEFEEEEOThICY
SRR & BB ERE L ORICER AR BRI - o,

N OES & LT3RBRC R OB 6 7, WK
JEA 2 B, 500 mg/kg BHCHRRR OBAZIA 3 4, WEREN
2 B, 1.000 mg/kg BEIZHRHR DBAZA 2 6, NIEAN 1
%, 2,000 mg/kg FERIE DBAZIL 6 B, P2 3 B
B BT A KHRRE L R & ORI EILERD b



VOL. 25 NO. 5 CHEMOTHERAPY 919
Table 4 Effect of intravenous administration of T-1220 in mouse fetuses and pregnant mice on
teratological study
Dose (mg/kg) control 500 1, 000 2, 000

No. of litters 20 20 20 20
Mean body weight gain of pregnant mouse

Day 0-6 of pregnancy @*SE) | 16740242 | 1.26+0.183 | 1.59+0.178 | 1.94+0.276

Day 0-15 of pregnancy 12.55%0. 431 12. 09£0. 569 12.78+0. 492 12. 84+0. 526

Day 0-18 of pregnancy 20. 00£0. 727 21.13£0. 773 22.19+0. 830 22.65+0. 813

No. of implants (mean+S. E.)
Alive fetuses (mean=+S. E.)

237(11.9+0.37)
223(11. 2+0. 48)

224(11. 2%+0. 39)
208(10. 4+0. 50)

236(11. 8%0. 60)
218(10. 9%0. 66)

236(11. 8%0. 53)
222(11.1%0.57)

Dead fetuses (%) 14 (5.9) 16 (7.1) 18 (7.6) 14 (5.9)
Mean body weight of fetuses (g +S.E.) 1.27+0. 027 1. 25+0. 020 1.29+0. 024 1.27+0 014
Sex Male 124 91 107 107
Female 99 117 111 115
Malformed fetuses (%) 8 (3.6) 5 (2.4) 3 (1.4) 9 (4.1)
Open eyelid 6 3 2 6
Club foot 2 1 3
Mean organ weight of pregnant mice
Heart (@£S-E) | (18+0.008 | 0.18+0.007 | 0.19%0 007 | 0.18+0.007
Lung 0.22+0. 010 0.22+0. 008 0.23+0. 010 0.23+0. 011
Liver 2.40+0. 071 2.4610. 056 2.46+0. 037 2.57+0. 061
Kidney left 0.19+0. 006 0. 20+0. 005 0.22+0. 005 0. 21£0. 005
right 0.21%0. 006 0. 21+0. 006 0.23+0. 006 0.2340. 006
Spleen 0.15+0. 008 0.13+0. 004 0.15-+0. 013 0.15+0. 009
Table 5 Effect of intravenous administration of T-1220 on skeletal development and visceral
malformation in mouse fetuses on teratological study
Dose (mg/kg) control 500 1, 000 2, 000
No. of fetuses examined in skeletal
development 117 109 115 117
No. of ossified proximal phalanges of right
forelimb, mean+S. E. 4.0£0.04 4.0+0.01 4.0+0 4.040.01
No. of ossified caudal vertebrae,
mean-S. E. 7.4%0.35 7.31+0.32 7.51+0.28 7.410.26
Retarded ossification of sternebrae (%) 1 (0.9) — 1(0.9) 1 (0.9
Extra sternebrae (%) — — 1 (0.9 —
Asymmetry of sternebrae (%) 1 (0.9 2 (1.8) 1 (0.9) 3 (2.6)
14 th rib (%) 24(20.5) 30(27.5) 44(38.3)* 30(26.1)
Bifulcation of ep L of 2nd cervical 12(10.3) 10 (9.2) 8 (7.0) 12(10. 4)
No. of fetuses examined in visceral
malformations 106 99 103 105
Malformed fetuses (%) 1 (0.9) 3 (3.0 1 (LD 4 (3.7)
Pyelectasia 1 1 1 4
Pyelectasia+dilatation of lateral . 9 N .
ventricles

* Significant at 5 % level as compared

with control
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Table 6 Effect of intravenous administration of T-1220 on delivery and postnatal development of

F, mice on teratological study

Dose (mg/kg) control | 500 1, 000 2, 000
No. of litters 10 10 10 10
No. of implants 117 105 107 116
No. of new born young 107 96 99 100
Delivering rate (%) 91.5 91.4 92.5 86.2
Weaning rate (%) 84.1 91.7 88.9 95.0
Survival rate (%)b 83.0 91.7 85.9 93.0
No. and mean body weight of offsprings
at birth Male (®+5.E) | 58 15540020 44 1.6140.039) 57 1.58+0.028 54 1.66::0.043
Female 49 1.47%£0.029] 52 1.50+0.041 42 1.47+0.028 46 1.53%0.034
1 st week Male 53 3.3040.214] 40 3.69%0.341] 55 3.39+0.133} 53 3.59+0.163
Female 42 3.32+0.218 50 3.57+0.317| 34 3.27%0.137) 44 3.40=%0.144
2 nd week Male 52 5.74+0.180( 40 6.08+0.473| 55 5.64+0.191) 53 6.17+0.319
Female 42 5.68+0.211 48 5.95+0.511| 34 5.52+0.240] 44 5.87+0.268
3 rd week Male 51 7.63%0.358 40 9.16+0.691) 55 7.55+0.365 52 8.72+0.468
Female 42 7.651+0.350 48 8.87+0.553| 34 7.55+0.313| 44 8.45%0.464
4 th week Male 49 12.64+0.676] 40 16.18+1.185 54 11.95+0. 697 52 14.74+0. 941
Female 41 12.3440.616| 48 14.26+1. 040 34 11.42+0. 562 43 13. 630. 532
5 th week Male 48 19.26+0. 952 40 22.2641.269| 53 17.22+1. 005 52 21.41+0.754
Female 40 17.68+0. 814/ 48 19.13+1.286| 32 15.73+0. 784 43 18.81+0. 628
6 th week Male 48 24.77+0.865 40 26.20+1.002| 53 23.6010. 930 50 26. 74+0. 590
Female 40 21.944:0. 666/ 48 22. 07+1. 147 32 20.41+0. 873 43 23. 38+0. 586

a) No. of young at 4th week/No. of young at birth
b) No. of young at 6th week/No. of young at birth
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Table 7 Organ-body weight ratio and visceral malformation of F; mice at 6 weeks administered
T-1220 intravenously on teratological study
Dose (mg/kg) control 500 1, 000 2, 000
No. of fetuses examined 58 57 41 58
Heart 0.58+0.013 0.61+0. 026 0.63+0. 027 0.60£0. 015
Lung 0.78+0.018 0.78+0. 023 0.83+0. 039 0.73£0.014
Liver 6.63+0. 169 6.66=0. 145 6.47+0. 070 6.54+0. 105
Kidney left 0.77+0. 041 0.71£0. 024 0.78+0. 027 0.75+0. 019
right 0.82+0. 043 0. 80+0. 025 0. 80£0. 031 0.80+0. 015
Spleen 0.61+0. 038 0.64+0. 037 0.66£0. 038 0.52-:0. 030
Visceral malformation
Pyelectasia (%) 5 (8.6) 1 (1.8) 1(2.4) 5 (8.6)
Table 8 Effect of T-1220 on fertility in F, mice of teratological study
Dose  (mg/kg) control 500 1, 000 2. 000
No. of mated mice 20 20 20 20
No. of mice with vaginal plug (%) 20 (100) 20 (100) 20 (100) 20 (100)
No. of pregnant mice (%) 20 (100) 20 (100) 20 (100) 20 (100)
Survival rate of fetuses (%) 93.6 93.6 94.6 94. 8
Mean body weight of fetuses (g+S.E.) 1.25+0. 020 1.332£0. 015 1.29£0. 021 1.3040. 018
Sex Male 104 111 105 99
Female 100 92 87 103
Malformed fetuses (%) 1 (0.5) 7 (3.5) 2 (1.0) 4 (2.0)
Open eyelid — — — 1
Club foot 1 7 1 1
Cleft palate — — 1 1
Exencephaly — — — 1
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Fig. 7 Body weight gain of dam administered T-
1220 subcutaneously during the last third
of pregnancy and the period of lactation on
perinatal and postnatal study
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Table 9 Effect of subcutaneous administration of T-1220 on delivery and postnatal development
of F, mice on perinatal and postnatal study

Dose (mg/kg) control 500 1, 000 2, 000
No. of litters 20 18 23 19
No. of implants 233 208 263 206
No. of new born young 207 179 223 186
Delivering rate (%) 88.8 86.1 84.8 90.3
Weaning rate (%)? 87.0 89.9 94.6 95.2
Survival rate (%)® 85.0 86. 6 94.6 93.0
No. and mean body weight of offsprings
at birth Male (g+S.E.) 110 1.52+0.027| 92 1.56+0.031|119 1.58=+0.027]102 1.56+0.031
Female 97 1.48+0.031| 87 1.47+0.026(104 1.49+0.031 84 1.50%0.034
1 st week Male 107 3.45+0.103| 86 3.71£0.132(116 3.58+0.146] 99 3.65+0.118
Female 88 3.31+0.117| 80 3.6140.135 98 3.49+0.158 80 3.58=*0.108
2 nd week Male 106 5.40+0.135/ 86 5.98+0.222115 5.88+0.257 98 5.97+0.159
Female 83 5.22+0.176| 79 5.7310.194] 97 5.8140.256| 89 5.96+0. 148
3rd week Male 103 8.48+0.381| 85 9.08£0.600/114 8.89+0.701 98 9.45+0.531
Female 82 8.45+0.399| 78 8.78+0.560| 97 8.80+0.691 79 9.12%£0.518
4 th week Male 101 13.50+0.555| 84 15.00+0. 706|114 14.83+0. 702| 98 15. 46+0. 557
Female 79 12.79+0.528 77 13.98+0. 603 97 13.97+0.583| 79 14.22+0. 377
5 th week Male 100 20.02+0. 663| 83 21.56+0.902(114 21.29+0. 715 97 22.99+0. 536
Female 78 18.35+0. 647 73 19.35+0. 644] 97 19.45+0. 588 79 20.20%0. 536
6 th week Male 99 24. 08+0. 447| 83 25.61+0. 718114 26. 00+0. 661| 96 26. 91+0. 514
Female 77 21.9240. 508 72 22.36+0. 466, 97 22.77+0.536| 77 23.63£0. 448
a) No. of young at 4th week/ No. of young at birth

b) No. of young at 6 th week/ No. of young at birth
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Table 10 Organ-body weight ratio and visceral malformation of F; mice at 6 weeks administered
T-1220 subcutaneously on perinatal and postnatal study
Dose (mg/kg) control 500 1, 000 2, 000
No. of fetuses examined 56 ! 59 82 64
Heart 0.66+0. 032 0.67+0. 021 0.67+0.016 0.70+0. 022
Lung 0.81+0.030 0.82+0. 027 0.77+0.015 0.78+0. 016
Liver 6.28+0.134 5.95+0. 101 6.12+0.133 6.06+0.119
Kidney left 0.81+0. 036 0.82+0. 016 0.79+0. 020 0.8140. 022
right 0.85+0. 031 0. 87+0. 022 0.8340. 024 0.86+0. 028
Spleen 0.62+0. 048 0.67%0. 050 0.62+0. 020 0.64+0. 027
Visceral malformation
Pyelectasia (%) 1(1.8) — 2 (2.4) —
Table 11 Effect of T-1220 on fertility in F; mice of perinatal and postnatal study
Dose (mg/kg) control 500 1, 000 ]’ 2,000
No. of mated mice 20 20 20 20
No. of mice with vaginal plug (%) 19(95. 0) 17(85.0) 19(95.0) 20 (100)
No. of pregnant mice (%) 17(89.5) 17 (100) 19 (100) 19(95. 0)
Survival rate of fetuses (%) 93.8 97.2 91.0 96. 3
Mean body weight of fetuses (g+S.E.) 1.30£0.016 1.40£0. 021 1.36£0. 017 1.36+0.015
Sex Male 84 92 90 115
Female 81 80 92 93
Malformed fetuses (%) 3 (1.8) 1 (0.6) 2 (1.1) 6 (2.9)
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Photo. 1 Open eyelid on teratological
study 2,000 mg/kg

Photo. 3 14 th rib on fertility study
control

Photo. 2 Split of cervical vertebrae on
fertility study 2,000 mg/kg
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TOXICITY TESTS OF T-1220 (VI):
REPRODUCTION STUDY IN MICE

Axira Takal, Tovoak: YoNEDA, Hiroko NAKADA,
SH0zZO NakAMURA and JunNko INaBa
Research Laboratory, Toyama Chemical Co., Ltd.

T-1220, a new penicillin analogic antibiotics has the broad antibacterial spectrum
against gram positive and negative bacteria, and is especially effective against Pseudomonas
aeruginosa and Klebsiella pneumoniae.

This report is concerned with the reproduction study of mice given T-1220.

1) Fertility study

T-1220 was administered subcutaneously to male mice at the doses of 500, 1,000 and
2,000 mg/kg/day for 60 days from 6 weeks after birth prior to mating and then was
continued to administer till the performance of copulation after .mating, and was also
injected to female mice at the same doses from 2 weeks before mating to 6 days after
pregnancy.

Any abnormality of reproductive function was not observed in male and female.
External, internal and skeletal abnormalities were almost similar in all treated groups
and control group.

2) Teratological study

Mice, 14 weeks old were employed. T-1220 was administered intravenously at the
doses of 500, 1,000 and 2,000 mg/kg/day to pregnant mice from the 6th to the 15th day
of gestation. Number of implants, fetal mortality, external, skeletal and visceral malforma-
tions, body weight and sex of each fetus by cesarean section were examined on the 18th
day of gestation.

External and visceral malformations were not seen in all treated groups and control
group, except that the 14th rib formation was observed in group of 1,000 mg/kg/day.
Growth and behaviour of newborns of the treated group had no significant difference
from control in the period from birth to the 6th week after birth. F: mice, 12 weeks
old had the normal reproductive function.

3) Perinatal and postnatal study ,

Mice, 14weeks old were also employed for mating. T-1220 was administered sub-
cutaneously at the doses of 500, 1,000 and 2,000 mg/kg/day from the 15th day of gestation
to the 21st day after delivery. In the pregnant period, any significant differences of body
weight were not recognized among each group, but after delivery, its remarkable increases
were observed in the treated groups. Pregnant period was normal in all groups.

The delivering rates, the weaning rates and the survival rates of all treated groups
had no significant difference from those of the control, respectively. External malforma-
tion, behavior, differentiation after birth and growth of newborn were also normal in all
groups. In addition, no abnormality of reproduction of F: mice was observed.



