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Abstract — LB00014, a new recombinant human erythropoietin, was at dose levels of 0, 120, 600, and 3,000
IU/kg/day administered intravenously to pregnant Sprague-Dawley rats during the organogenetic period. All dams
were subjected to caesarean section on day 20 of pregnancy. Effects of test substance on dams and embryonic
development of F1 fetuses were examined. No freatment-related changes in clinical signs, body weight, and
food consumption were observed at all doses tested. At necropsy spleen enlargement was found at 3,000 TU/kg.
There was an increase in the spleen weight at 600 and 3,000 TU/kg. Developmental toxicity was evident as
increased resorptions at 3,000 IU/kg. At 600 and 3,000 IU/kg, retarded ossification of fetuses occurred at an
incidence of 31.3% and 64.7%, respectively. In addition, there was a delay in ossification of sternebrae and
sacrocaudal vertebrae at 600 and 3,000 IU/kg. A decrease in the number of metacarpi and metatarsi was also
seen at 3,000 TU/kg. The results show that the no observed adverse effect dose level (NOAEL) for maternal
toxicity was over 3,000 IU/kg/day and the NOAEL for developmental toxicity was 120 [U/kg/day.
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Table 1. Experimental design for teratogenicity study of LB
00014 in rats

Dose Volume No. of

Group (IU/kg/day) (ml/kg) animals
Control 0 2 25
LB00014 120 2 25
600 2 25
3,000 2 25
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Table . Spleen weights of dams treated with LB00014
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DOSE: (IU/kg) 0 120 600 3,000

No. of animals 25 23 23 22

Body weight (g) 373.8--30.14 369.74+19.13 371.5430.57 363.4+25.27
Spleen (g) 0.665+0.089 0.664-+0.077 0.7621+0.152* 1.165+0.170**
per B.W. (g%) 0.178+0.020 0.180+0.023 0.20540.040% 0.32110.046**

Values are mean+S.D. * and ** indicate significant difference at P<0.05 and P«<0.01 levels when compared with the control group.



Table INI. Caesarean section data of dams treated with LB00014
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DOSE: (IU/kg) 0 120 600 3,000
No. of pregnant animals 25 23 23 22
Corpora lutea (mean+S.D.) 16.1+2.04 16.0+2.33 15.7+1.60 16.1+1.97
Implantations (mean+S.D.) 14.5+2.87 14.5+3.30 14.44+3.20 14.1£3.01
% of corpora lutea (meantS.D.) 89.4+10.86 90.51+15.86 91.0£17.27 87.61£15.52
Prenatal deaths 12 24 16 39*+
(resorptions+dead fetuses)
Resorptions
Total 12 24 16 38%*
Early 11 24 16 37
Late 1 0 0 1
Dead fetuses 0 0 0 1
Live fetuses
Male/Female 180/171 144/166 158/157 147/124
Litter size (mean+S$.D.) 14.0-+2.82 13.5+3.15 13.74+3.60 12.3+3.18
% of implantation (mean+S.D.) 98.9+11.81 92.847.28 93.8+10.24 86.8+9.38%*
Sex ratio (male/female) 1.05 0.87 1.01 1.19
Body weight of live fetuses (g)
Male (mean+S.D.) 33+0.24 3.340.82 32+0.19 3.0+043
Female(mean+S.D.) 3.2x0.17 3.2+0.83 3.0£0.20 3.0+0.50
No. of fetuses with external 4(1.1) 0 1(0.3) 3(1.1)
anomalies (%)
Cleft lip 1 0 0 0
Gastroschisis 1 0 0 0
Hematoma 1 0 0 0
Vestigial tail 1 0 1 0
Kinky tail 0 0 0 2
Depression at the base of the tail 0 0 0 1
**indicates significant difference at P<0.01 level when compared with the control group.
Table IV. Visceral findings in fetuses from dams treated with LB00014
DOSE: (IU/kg) 0 120 600 3,000
No. of fetuses examined 170 149 152 132
No. of fetuses with malformations (%) 1(0.6) 2(1.3) 2(1.3) 2(1.5)
Cleft palate 1 0 0 0
Micrognathia 0 1 0 0
Dilatation of the lateral ventricle 0 1 2 2
No. of fetuses with variations (%) 96.3) 9(6.0) 6.(3.9) 5(3.8)
Thymic remmant in the neck 1 1 0 0
Dilatation of the renal pelvis 4 2 3 1
Dilatation of the ureter 4 6 3 4

FojiellA] Vel wol e Al 4A7E
A (Morita 5, 1987) A|ZEde] &3 g ollgint
(Table IV).
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R o EFEFA, ol ERSFA 2 ol FEE2
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Table V. Skeletal findings in fetuses from dams treated with LB00014

DOSE: (IU/kg) 0 120 600 3,000
No. of fetuses examined 181 161 163 139
No. of fetuses with malformations (%) 0 1(0.6) 0 2(1.4)Y
No. of fetuses with varjations (%) 2(1.1y 4(2.5) 2(1.2y° 2(1.4Y
No. of fetuses with retardations (%) 9(5.0)° 24(14.9)**" 51(31.3)** 90(64.7)**
No. of ossification centers
Sternebrae 4.240.46 4.0+0.78 2.8+1.17** 1.5+1.34**
Metacarpals in both forelimbs 6.4+0.50 6.2+0.75 5.74+0.69 4.84+1.69**
First & 2nd phalanges 0.031+0.14 0.4+1.67 0 0.2+0.65
in both forelimbs
Third phalanges in both forelimbs 0 0.3+1.67 0 0.611.93
Metatarsals in both hindlimbs 7.9£0.40 7.8+0.82 7.5+0.51 6.2+ 1.79%*
First & 2nd phalanges 0 0.4+2.1 0 0
in both hindlimbs
Third phalanges in both hindlimbs 0 04+2.1 0 0.9+2.41
Sacral and caudal vertebrae 7.3+0.44 71+1.62 6.2+0.76* 4.242.21**

“Shortened 13th rib, *Absence of 13th rib and shortened 13th rib, “Lumbar rib, “Wavy ribs and lumbar rib, “Wavy ribs and lumbar rib,
Lumbar rib, *Bicentric thoracic vertebral body and dumbbell-shaped thoracic vertebral body, “Bicentric thoracic vertebral body,
dumbbell-shaped thoracic vertebral body and cleaved sternebrae, Bicentric thoracic vertebral body, dumbbell-shaped thoracic vertebral
body, cleaved sternebrae, ischiwm and pubis not ossified, pubis not ossified and delayed ossification of os supraoccipitale, ’Absence of
thoracic vertebral body, absence of lumbar vertebral body, 6th lumbar vertebrae not ossified, thoracic vertebral bodies not ossified,
lumbar vertebral bodies not ossified, bicentric thoracic vertebral body, dumbbell-shaped thoracic vertebral body, cleaved sternebrae,
ischium and pubis not ossified, pubis not ossified, delayed ossification of os supraoccipitale, enlarged fontanelle and os interparietale
not ossified, * and ** indicate significant difference at P<0.05 and P<0.01 levels when compared with the control group.
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