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Fig. 1. Effect of gentamicin on body weight

gain of pregnant mice.

Table 1. Effect of gentamicin on pregnant mice and their offsprings observed on the 17th day of pregnancy
Control Gentamicin (s. c.)**
( Saline ) ** 1 mg / kg 10 mg / kg 100 mg / kg
Dam
No. of dams 33 15 30 15
Body wt. gain (g) 24.2+3.4 23.5£3.0 24.4+3.2 24.6+2.9
Kidney (g) 0.38+0.05 0.42+0.07 0.40%0.05 0.45+0.05*!
No. of implantations (mean)*3 380(11.5) 173(11.5) 363(12.1) 179(11.9)
No. of resorptions 24(6.3) 12(6.9) 37(10.2) 21(11.7)
and dead fetuses (% )*?
No. of live fetuses (mean)*? 356(10. 8) 161(10.7) 326(10.9) 158(10.5)
(male / female) (197/159) (77/84) (157/169) (79/79)
Fetal wt. (g)

Male 1.0940.07 1.10£0.11 1.124+0.12 1.114+0.09
Female 1.02+0.10 1.02+0.11 1.07+0.12 1.07£0.08
Placental wt. (g) 0.087 0. 007 0.08940.009 0.084+0.011 0.086+0. 005
*1 . P<0.001 Mean = S. D.

*2 . ( Number of resorptions and dead fetuses / Number of implantations ) X 100

*3 . Number per litter

*4 : Gentamicin or saline was administered s. c. from the 6th to the 10th days of gestation.
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Table 2. Gross observations of fetuses of the dams treated with gentamicin
Control Gentamicin (s. c.)
Saline 1mg/ kg 10 mg / kg 100 mg / kg

External examination

Anomalies / Examined fetuses 2/ 356 0/ 161 9/ 326 0/ 158

Excencephaly 0 0 1 0

Open eyelids 0 0 3 0

Cleft lip 0 0 1 0

General edema 0 0 1 0

Brachydactyly with hematoma 1 0 0 0

Brachydactyly and pes valgus with hematoma 1 0 2 0

Kinky tail 0 0 1 0
Skeletal examination

No. of fetuses examined 175 77 154 77

Retardation of skull - ossification 2 0 3 0

Cleft of nasal bone 1 0 0 0

Cleft palate 2 2 3 1

Anomalies of sternebrae 6 0 5 4

Lumber lib 33 12 30 3

No. of caudal vertebrae (Mean = S. D.) 4,8+0.92 4.610.86 5.1%1.48 5.0%£0.95
Visceral examination

No. of fetuses examined 181 84 172 81

Cleft palate 0 0 1 0

Right aortic arch 0 0 1 0

Atrophic inferior vena cava 0 1 4 0

Hypoplasia of kidney 0 0 1 0

Dilatation of renal pelvis 1 3 2 2
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Fig. 2. Gentamicin concentration in maternal
plasma and amniotic fluid after injec-
tion of gentamicin.

Each point represents the mean value
from 3 mice.
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Fig. 3. Effect of gentamicin with exotoxin on
body weight gain of pregnant mice.

Table 3. Development of new-borns from dams treated with gentamicin*®

Control Gentamicin (s. c. )
( Saline ) 100mg / kg
No. of dams 5 5
No. of examined new-borns 40 40
Days of ear or eye opening
Ear 4.4%0.64 4.5%0.69
Eye 14.610.85 14.7£0.51
Organ wt. (g ) at 35 day - old
Liver 1.52+0.10 1.5510. 09
Kidney 0.334+0.03 0.35%0.03
Mean £ S. D.

* . 100mg / kg ('s. c. ) was administered from the 6th to the 10th days of gestation
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Table 4. Effect of exotoxin on pregnant mice and their offsprings observed on the 17th day of pregnancy
Control (1.v.) Exotoxin (1. v.) Exotoxin {i.v.)  Control(i.v. ) Exotoxin(i.v. )
(Saline) 1,000 #g/kg 100pg/kg 10ug/kg 1,000 #g/kg (Saline) 1,000 e g/kg
Day of treatment 10 10 10 10 8 8-12 8-12
Dam
No. of dams 7 7 7 7 7 8 9
Body weight gain (g)  22.7+2.4  25.3+3.6 25.0+3.5 25.91+3.0 24.4+2.4 21.5+4.0 20.4t2.7
Kidney (g) 0.37£0.05 0.4240.07 0.41+0.06 0.40+0.05 0.46+0.06* 0.39+0.02 0.36+0.03*!
No. of implanta- 78(11.1) 83(11.9) 83(11.9) 96(13.7)*  89(12.7) 94(11.8) 104(11.6)
tions (mean)*?
No. of resorptions and dead 3(3.8) 8(9.6) 2(2.4) 11(11.4) 9(10.1) 6(6.4) 9(8.7)
fetuses (%) **
No. of live fetuses { mean )**  75(10.7) 75(10.7) 81(11.6) 85(12.1) 80(11.4) 88(11.0) 95(10. 6)
(male / female) (41/34) (41/34) (38/43) (45/40) (43/47) (45/43) (46/49)
Fetal wt. (g)

Male 1.14+0.10 1.16+0.08 1.20+0.18 1.14£0.06 1.12+0.07 1.10£0.10 1.05+0. 09
Female 1.0940.12 1.12£0.04 1.16%0.17 1.0740.10 1.06+£0.11 1.04+0.10 0.98+0.10
Placental wt. (g) 0.083£0. 011 0.088+0. 006 0. 079=+0. 009 0. 076 +0. 009 0. 088 + 0. 008 0.086£0. 011 0. 0924 0. 009

*1 . P<0.05 Mean = S. D.
*2 1 P<0.01
*3 © Number per litter
*4 © ( Number of resorptions and dead fetuses / Number of implantations ) X 100
Table 5. Gross observations of fetuses of the dams treated with exotoxin
Control (i.v.) Exotoxin (i. v.) Exotoxin (i.v.) Control{i.v.)  Exotoxin(i.v.)
(Saline) 1,000 #g/kg 100 2g/kg 10g/kg 1,000 pg/kg (Saline) 1,000 p¢g/kg
Day of treatment 10 10 10 10 8 8-12 8-12
External examination
Anomalies / Examined fetuses 0/75 0/75 0/81 0/85 4/80 2/88 0/95
Open eyelids 0 0 0 0 2 1 0
Brachydactyly with hematoma 0 0 0 0 1 1 0
Ectrodactyly with hematoma 0 0 0 0 1 0 0
Skeletal examination
No. of fetuses examined 36 37 39 40 39 42 45
Retardation of skull-ossification 0 0 0 0 0 0 1
Cleft palate 0 0 0 0 0 0 1
Anomalies of sternebrae 1 1 0 1 3 5 6
Lumber lib 4 2 4 1 7 5 3
No. of caudal vertebrae 5.2+1.10 6.2+0.68 6.7+2.22 5.44+1.04 5.1+£1.12 5.24+0.91 4.6+1.00
(mean+S.D.)
Visceral examination
No. of fetuses examined 39 38 42 45 41 46 50
Atrophic inferior vena cava 0 0 1 0 0 0 0
Dilatation of renal pelvis 0 0 0 0 1 1 0

Mean + S. D.
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Table 6. Effect of gentamicin with exotoxin on pregnant mice and their offsprings observed on the 17th day of

pregnancy

Control (i. v.)

Exotoxin (1. v.)

Control (i. v, 5. ¢.)  Exotoxin (i. v. )

( Saline ) Gentamicin (s. ¢. ) ( Saline ) Gentamicin {s. c.)

Day of treatment 10 10 6-10 6-10
Dam

No. of dams 7 8 8 9
Body wt. gain (g ) 22.7%2.4 22.4+3.3 19.6+2.5 22.0+2.4
Kidney (g) 0.37£0.05 0.4240.03*! 0.39%0.09 0.39+0.06
No. of implantations (mean)*? 78(11.1) 96(12.0) 77(9.6) 100(11.1)
No. of resorptions 3(3.8) 6(6.3) 5(6.5) 5(5.0)

and dead fetuses { % )**
No. of live featuses(mean)*? 75(10.7) 90(11.3) 72(9.0) 95(10.6)

( male / female ) (41/34) (53/37) (40/32) (51/44)
Fetal wt. (g)

Male 1.14+0.10 1.09+0.06 1.05£0.09 1.12+0.10
Female 1.09+0.12 1.03£0.07 0.99+0.10 1.06+0. 08
Placental wt. (g) 0.083+0.011 0.08110.008 0.095%0. 009 0.092+0.011

*1 . P<O0.05 Mean £ S. D.

*2 © Number per litter

*3 : ( Number of resorptions and dead fetuses / Number of implantations ) X 100

Table 7. Gross observations of fetuses of the dams treated with gentamicin and exotoxin

Control (i. v.) Exotoxin (i. v.) Control (i. v.,s. c.)  Exotoxin (i. v. )
( Saline ) Gentamicin (s. c.) ( Saline) Gentamicin ( s. c. )
Day of treatment - 10 10 6-10 6-10
External examination
Anomalies / Examined fetuses 0/75 0/90 0/72 2/95
Open eyelids 0 0 0 1
General edema 0 0 0 1
Skeletal examination
No. of fetuses examined 36 43 34 44
Retardation of skull-ossification 0 0 1 0
Cleft palate 0 0 1 0
Anomalies of sternebrae 1 1 4 2
Lumber lib 4 11 3 0
No. of caudal vertebrae 5.2%1.10 4.7+0.85 4.44+0.89 5.0%0.94
(mean = S. D. )
Visceral examination
No. of fetuses examined 39 47 38 51
Hypoplasia of kidney 0 0 0 1
Dilatation of renal pelvis 0 0 4 3




TV ETA Y DORFES 135

ARBB Uy <4 vy BEAPICRBE A S
&, vOADBBE BB TS EMITFHEI N,
I, FRANOBIPBREBIKELTVNAIEY
Bomilisotz, $hbb, vl vy idgigEw
7 ARRFFITIERT 5 2 &SRB LY.
RFOIRCERS T Y 54y v OBREBICKTET S
ZEMNTRBEINT., 8B, Table l ISFELE LS
KXRBEEOIETRE. 3% I LT Y <4 YV 1ng
SR G TI36.9% EFNIFEE S0, 10mg, kg
BERETI310.2%, 100mg,/ kg SBTIE11. 7% TH -
. RAOHETIE, KUY U BEIZL VBT
FEERSMBBEEES S VE NI LD L N4 5 &
VOB H Y, SEOREILEE S ELU R
THotz. TV I<4 30 10ng/ B E5HCHES &
UARBEREGNSZEL AN &1, BFHTREAT
HHI. FThabs, FrivL vy Ay
LT, 10mg/ kg% S8 BEEAUHIC 5 HR9ESE L TR 5L
REEIZRBFHOVERFESEART CEARBLTOLS S
DEFEZOHND. 100mg, kg %R UHARIBRE Uz & &
T Y 9% 4 3 v Db D88 MEREESBIEIER I
LT Y, 100mg, kg B 58 Tld10mg,/ kg 2 5 8%
FOLREGIWD s o1zl EZ NS, L
U, SBREBEABRICBNT, 100mg kgD 7 v 774
VVOBRENPILAEHERRITRIFSRERTL
7z.
SL5BEONEVEORREEUH P MREAZER
(endotoxin) IZL VBRI N B EWEL A S S
NTWBY, F1, EESIINERIC L LBIEEREY
SEF (exotoxin) IKLVELLIBIND L5
HLTWARY, KBET, XY ITA VDT A
BUHEICH T 2REER Ik NERER O
REMEZRAr B A2 IBIEE L TRET L 12, SEHEes
VETA YRR ACHBERE L CH, Table
6L TIIRLIEDIZ, ELWEENA SN, ik
D& BRSOV ESRB XN,

£ ¥

TR A YRR AOBRBEERICES L
rr & 2 DORMBBITF 2 & FICTHAEFORE R EITO>NT
REIT2EEHIC, MBENBSELHHBRSLEBAD
HRIIOVTHREL, UTOREE B,

1. \YR~Y 2121, 1085 £ F100mg, kgD 4 v ¥
ATV VEER6 AL HSI0HE CEARS TS &,
BRSBTS U CHRIFFECRASENT s A5 5
nir.

2. TUI<4 Y 10mg kg BAEYR 6 A H10H &
TREULETE, EENICRE.2L SO
DO LV ZVEEASH ST,

3. YU v v ADKRBERSBIZIGE
THBL .

4. 100mg kgD v ¥4 Y v 2K 6 BH» 510
AEcEpREINv I AL DSt h #iE
FOEBRRBELRIFTH - 1.

5. 7Y <4 v10mg kg & A EFI000 g, kg
ZRHR 6 H 510H £ THARS L T s BfFicy
TAHEEI, T YV BB EREERL
Bl nhot.

D EOS#ED» 5, AEBOBHNTIE, ¥V 5<4
YVEFVE BB ENE R T ARSI I A
. ABRIZhBEEBFEEETRIZVIE, BX
OTrv8<A vy EBRUTHERLPAYRELE R
BOWIENHLPEL ST,

X 8

1) KEILES - KHE— TLEY MR S Gentami-
cin & Kanamycin O NEEMHICEE ¢ 2 RBAG N B
FUBEMBFEIIT. Chemotherapy, 15, 501 —512
(1967)

2) Black, J., Calesnick, B., Williams, D. and Weis-
tein, M. J. : Pharmacology of gentamicin, a new
broad-spectrum antibiotic. Antimicrob. Agents Che-
mother., 9, 138—147 (1963)

3) Burd, J. F., Wong, R. C., Feeney, J. E., Carn-
co, R. J. and Boguslaski, R. C. : Homogeneous
reactant-labeled fluorescent immunoassay for ther-
apeutic drugs, exemplified by gentamicin determina-
tion in human serum. Clin. Chem., 23, 1402 — 1408
(1977)

4) Conway, N. and Birt, B. D. : Streptomycin in preg-
nancy : Effect on the foetal ear. Brit. Med. J., 2,
260—263 (1965)

5) Daubenfeld, 0., Modde, H. and Hirsch, H. A. :
Transfer of gentamicin to the foetus and the amniotic
fluid during a steady state in the mother. Arch.
Gynaekol. , 217, 233—240 (1974)

6 ) Dawson, A. B. : A note on the staining of the
skeleton of the cleared specimens with alizarin red S.
Stain Technol., 1, 123—124 (1926)

7 ) Filippi, B. : Antibiotics and congenital malforma-
tions : Evaluation of the teratogenicity of antibiotic.
Advan. Teratol., 2, 239—256 (1967)

8) Gordon, J. A., Dillingham, M. A., Guggenheim,
S. J., Grossfeld, P. D. and Anderson, R. J. : The
renal concentrating defect after gentamicin administra-
tion in the rat. J. Lab. Clin. Med , 101, 903 — 910
(1983)

9 ) Hancock, R. E. W. : Aminoglycoside uptake and



136 mE %%

=

mode of action-with special reference to streptomycin
and gentamicin. J. Antimicrob. Chemother., 8, 249 —
276 (1981)

10) Hewitt, W. L. : Gentamicin : Toxicity in perspec-
tine. Postgrad. Med. J., 50, 55—59 (1974)

11) RA#HE - BAEW | Gentamicin DEMHII OV T.
Chemotherapy, 15, 490—496 (1967)

12) MBS - TEE - BER  ABERBLUNEHR
L& BIHES v MTHT AWEERIIOVT. AREH,
20, 246 (1980)

13) Karp, R. D. and Bradley, S. G.
toxicity of endotoxin with pactamycin or sparsomy-
cin. Proc. Soc. Exptl. Biol. & Med., 128, 1075—1080
(1968)

14) Kauffman, R. E., Morrs, J. A. and Azarnoff, D.
L. : Placental transfer and fetal urinary excretion of

: Synergistic

gentamicin during constant rate maternal infusion.
Pediat. Res., 9, 104—107 (1975)

15) Kim, Y. B. and Watson, D. W. : A purified group
A streptococcal pyrogenic exotoxin. J. Exptl. Med.,
131, 611—628 (1970)

16) Maraschin, R., Nava, A., Caramel, C., Conz,
A.. Premoli, A., Dezulian, V. : Nephrotoxicity of
aminoglycoside antibiotics in laboratory animals and
its predictive value : Effects of gentamicin in the rat.
Farmaco-Ed. Prat., 37, 73—80 (1982)

17) HREZE  HEWHEOERMSE. mlE, =R (1972)

18) Nichoga, L. A., Skosyreva, A. M. and Voro-
paeva, S. D. : Transplacental penetration of gentami-
cin and its effect on fetus. Antibiotiki, 27, 926 — 930
(1982)

19) FE R- MBS AERICLIHABROBIL
TEH OHEBEF. BXBERHRE, No. 31, 107115
(1981)

20) KB H . Wistar %5 v B L ICR-JCL D~
Y AR RIET Ty I A4 Y DR, Chemother-
apy, 15, 497—500 (1967)

21) EEH— - LRSS - KFEH - BR R K&k
B - FHCEE  Gentamicin DFIRRHAZ 5 FIThRR
B S EFTHECET 5 RRYPIR. ERERBAR, 43,
86—92 (1976)

22) BAKE HAPHEHICLLIHTEOEBMNELE. KK
MALKEMERE, 14, 107—115 (1965)

23) HHPEDR HEMEOER A = XA BHERKFH
Rz, B (1981)

24) tHA RN B-BEAXEK- - HIEZ F&
BB ER - A8 BHELRR - AHFRKEA - &
BFET - PATE | Gentamicin OFIN, HEitds L O
FDBEHICE T AW, Chemotherapy, 15, 275—281
(1967)

25) Watson, D. W. and Kim, Y. B. : Erythrogenic
toxins. in Ajl, A. J., Montie, T. C. and Kadis, S.
(eds.), Microbial Toxins. vol. W ., p. 173 — 187,
Academic Press Inc., New York (1970)

26) Wilson, J. G. : Methods for administering agents
and defecting malformations in experimental animals.
in Wilson, J. G. and Warkany, J.{eds.), Teratology :
Principles and Techniques. p. 262 — 277, University of
Chicago Press, Chicago (1965)

27) Yoshioka, H., Monma, T. and Matsuda, S.
Placental transfer of gentamicin. J. Pediat., 80, 121
—123 (1972)

Summary

Fetotoxicity was studied in the pregnant mice treated with gentamicin, exotoxin and their
combination.

Pregnant mice were administered gentamicin subcutaneously at doses of 1, 10 and 100 mg, kg
/day from the 6th day to the 10th day of pregnancy. At term (on the 17th day of pregnancy) they
were killed and examined to ascertain the intrauterine deaths as well as external, visceral and
skeletal malformations. Intrauterine deaths were noted to be increasing in the mice treated with 10
and 100 mg, kg gentamicin, respectively. In 10 mg kg administration group, more skeletal and
visceral anomalies were noted than those in control, and in 1 and 100 mg. kg administration
groups.

Gentamicin passed dose-dependently through the mouse placental barrier.

In 100 mg,” kg administration group, no adverse effect was observed on the postnatal growth.

Concerning the intrauterine deaths, external, visceral and skeletal malformations there was
almost no difference between the combined administration of gentamicin (10mgkg., s. c.) and
exotoxin (1000 g kg., i. v.) and the single administration of each substance.

Based on the above mentioned results, it was suggested that it was possible for gentamicin to
give a slight fetotoxicity to mice, and that exotoxin had no fetotoxicity by itself, showing no en-
hancing effect on the fetotoxicity induced by gentamicin.



