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Abstract — Aspalatone, a new antithrombotic agent, was administered orally to pregnant Sprague-Dawley rats
during the organogenetic period at dose levels of 0, 20, 100 and 500 mg/kg/day. All dams were subjected to
caesarean section on day 20 of pregnancy. Effects of test substance on dams and embryonic development of F
1 fetuses were examined There were treatment-related decreases in body weight and food consumption in the
500 mg/kg group. There was a increase in the spleen weight in the 100 and 500 mg/kg groups. Develo-
pmental toxicity was evident as decreased fetal body weights and increased fetal malformations in the 500 mg/
kg group. External and skeletal malformations of fetuses occwred at an incidence of 1 and 8.2%, respectively.
In addition, there was a delay in ossification of sternebrae and sacrocaudal vertebrae in the 500 mg/kg group.
The results show that the no observed adverse effect dose level (INOAEL) for maternal toxicity was 20 mg/kg/
day and for developmental toxicity was 100 mg/kg/day.
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Table 1. Experimental design for teratogenicity study of As-
palatone in rats

Group Dose Volume No. of animals
(mg/kg/day) (ml/kg)
Control 0 10 25
Aspalatone 20 10 25
100 10 25
500 10 25
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Fig. 1. Changes in body weights of dams treated with As-
paratone during the organogenetic period. *P<0.05, **P<0.01.

34 -
—&— Control

32 4 | —=— 20 mg/kg/day
—A— 100 mg/kg/day

309 | —— 500 mg/kg/day

28 -

[N ]
RS+
1 |

22 ~

Mean food consumption (g}

- a2 s a
N RO o O
1 1 1 1 1

-
o

Days

Fig. 2. Changes in food consumption of dams treated with
Asparatone during the organogenetic period. **P<0.01.
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Table II. Organ weights of dams treated with Aspalatone during the organogenetic period

Dose (mg/kg) 0 20 100 500
No. of animals 23 23 24 21
Body weight (g) 380.8+258.4 375.4+19.9 379.2+22.0 338.51+34.6
Brain (g) 1.8351£0.084 1.8664+0.086 1.868--0.100 1.802+0.080
% Body weight 0.4841£0.038 0.498+0.033 0.494+0.032 0.537+0.056%*
Adrenal gland-left (g) 0.0340.007 0.033+0.005 0.032+0.006 0.033+0.007
% Body weight 0.009+0.002 0.005--0.002 0.008+0.002 0.010+0.002
Adrenal gland-right (g) 0.031+£0.005 0.031£0.004 0.028+0.005 0.030+0.006
% Body weight 0.008+-0.001 0.00810.001 0.007+0.001 0.009+0.002
Liver (g) 15.838+1.133 16.103+1.396 16.057-4-1.595 16.458+-1.899
% Body weight 4.167x£0.244 4.289+0.287 4.23410.337 4.86810.342++
Spleen (g) 0.583+0.084 0.613£0.075 0.654-+0.081* 0.72340.104**
% Body weight 0.156+0.023 0.1631-0.019 0.172+0.019% 0.214+£0.029+*
Kidney-left (g) 1.031+0.106 1.03310.099 1.030--0.087 1.087£0.128
% Body weight 0.271£0.026 0.276x0.027 0.272--0.021 0.3224+0.029**
Kidney-right (g) 1.03810.098 1.062+0.101 1.062+£0.138 1.126+0.120
% Body weight 0.273£0.026 0.283+0.028 0.280+0.032 0.3341+0.028%*
Heart (g) 0.924£0.105 0.951+0.089 0.925£0.092 0.82840.065**
% Body weight 0.243+0.026 0.253£0.020 0.244+0.021 0.246+0.023
Ovary-left (g) 0.060+0.016 0.056+0.014 0.058+0.008 0.060£0.011
% Body weight 0.016-:0.004 0.015+0.003 0.015--0.002 0.018+0.004
Ovary-right (g) 0.05640.014 0.061--0.009 0.061+0.012 0.058+0.011
% Body weight 0.015+0.004 0.016x0.002 0.016+-0.003 0.017+0.003*

Values are Mean+8.D. * and ** indicate significant difference at P<0.05 and P<0.01 levels compared with the control group.
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Table III. Caesarean section data of dams treated with Aspalatone during the organogenetic period
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Dose (mg/kg) ’ 0 20 100 500
No. of pregnant animals 23 23 24 21
Corpora lutea (Mean+S.D.) 16.4+2.71 16.3+1.89 16.8+1.59 16.5+3.25
Implantations (Mean £ S.D.) 15.2+3.37 15.3+2.34 15.6£1.06 15.413.67
% to corpora lutea (Mean=S8.D.) 92.1+12.49 93.6+6.90 93.41+6.29 91.8x13.07
Fetal deaths 24 27 27 20
(resorptions+dead fetuses)
Resorptions
Total 24 26 27 20
Early 23 24 27 19
Late 1 2 0 1
Dead fetuses 1 0 0
Live fetuses
Male/Female 158/167 174/150 171/176 147/157
Litter size (Mean=+S8.D.) 14.1+3.42 14.1+2.57 145+£1.86 145341
% to implantation (Mean£S.D.) 93.0=7.87 92.2+7.70 92.61£8.50 9434694
Sex Ratio (Male/Female) 0.95 116 0.97 0.94
Body weight of live fetuses
Male (Mean=+S.D.) 3.3--0.29 3.3+0.19 34%0.14 2.740.31%*
Female (Mean+S.D.) 3.2+0.21 3.2+0.20 3.2x0.15 2.64+0.32%*
No. of fetnses with external 1(0.3) 0 3(0.9) 3(1.0)
anomalies (%)
Acaudate 1 0 0 0
Vestigial tail 0 3 0
Spina bifida;gastroschisis; 0 0 0 1
exencephaly;club foot
Meningocele 0 0 0 2
* and ** indicate significant difference at P<0.05 and P<0.01 levels when compared with the control group.
Table IV. Visceral findings in fetuses from dams treated with Aspalatone during the organogenetic period
Dose (mg/kg) 0 20 100 500
No. of fetuses examined 158 155 167 148
No. of fetuses with malformations (%) 0 1(0.7) 0 0
Dilatation of the lateral 0 1 0 0
and 3rd ventricle
No. of fetuses with variations(%) 15(9.5) 6(3.9) 7(4.2) 10(6.8)
Dilatation of the renal pelvis 4 1 1 3
Dilatation of the ureter 11 5 6 7
terparietale), 527 <=(absence of 13th rib), FF3=A|H <& 9%) 1] jlo] 2, @S0 5, iﬁ?ﬂ Fa==4,
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28] @923}, 0% A 159 SF(15th db)pHo] Je] 228 (13.

Z}(enlarged fontanelle), —'}‘—

o] 2R T [2HR)

500 mg/kg F-ofT-ol| A L}Elr 4 1

-2 ATl wlel @3 &

l *5}1101 g FA7E

(25.3%) D7 = g}, o]
4, Hol| @ T3px|ede] b
olx AgEAd) <&

I

-

of

e QA= gE. aela FF 2 ARy F3ix1s
&= 500 mg/kg Fofspell A wiAthERT-E) vasle] A
o2 ol 7ha 8 etk (Table V).
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Table V. Skeletal findings in fetuses from dams treated with Aspalatone during the organogenetic period

Dose (mg/kg) 0 20 100 500
No. of fetuses examined 166 172 175 158
No. of fetuses with malformations (%) 0 1(0.6y° 4(2.3y 13(8.2)°
No. of fetuses with variations (%) 0 0 2(1.1)° 22(13.9)**
No. of fetuses with retardations (%) 22(13.3Y 12(7.0)* 6(3.4) 40(25.3)
No. of ossification centers
Sternebrae 4.4+0.45 4.5+£0.60 45+049 3.7X£1.21**
Metacarpals in both forelimbs 6.2-1.46 6.4+0.46 6.510.46 5.8+0.72
First & 2nd phalanges in both forelimbs 0 0 0 0
Metatarsals in both hindlimbs 7.6+1.66 8.0 8.0+0.07 7.5+£0.91
First & 2nd phalanges in both hindlimbs 0 0 0 0
Cervical vertebrae 0 0 0 0
Sacral and caudal vertebrae 732047 7.2+0.27 7.240.44 631 1.42%*

“Shortened 13th rib. *Shortened 13th rib. “Fused ribs, fused cervical vertebral arches, fused lumbar vertebral arches, absence of os i
terparietale, absence of 13th rib, absence of thoracic vertebral body, absence of thoracic vertebral arch, absence of Iumbar vertebral
body, absence of lumbar vertebral arch, absence of lumbar vertebrae, absence of 2nd sacral vertebral body, absence of sacral & caudal
vertebrae, absence of os ischii and os pubis, absence of os pubis, absence of os ischii. “Lumbarization of sacral vertebrae, 14th rib.
“Lumbarization of sacral vertcbrae, 14th rib, 15th rib. ‘Bicentric thoracic vertebral body, dumbbell-shaped thoracic vertebral body,
dumbbell-shaped lumbar vertebral body, cleaved sternebrac. ®Bicentric thoracic vertebral body, dumbbell-shaped thoracic vertebral
body, cleaved sternebrac, delayed ossification of os supraoccipitale. "Bicentric thoracic vertebral body, thoracic hemivertebra,
dumbbell-shaped thoracic vertebral body, cleaved sternebrae, delayed ossification of os supraoccipitale. ‘Bicentric thoracic vertebral
body, bicentric lumbar vertebral body, thoracic hemivertebra, lumbar hemivertebra, dumbbell-shaped thoracic vertebral body, dumbbell-
shaped lumbar vertebral body, enlarged fontanelle, delayed ossification of os supraoccipitale, incomplete ossification of os interparietale.
* and ** indicate significant difference at P<0.05 and P<0.01 levels when compared with the control group.
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