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Abstract — DA-3585 is a recombinant human erythropoietin produced by Dong-A pharmaceutical Co. Ltd.
using recombinant DNA technique. Recently, recombinant human erythropoietin (tHu-EPO) has been used to
treat various types of anemia. In this study, we examined acute and subacute toxicity of DA-3585 in rats. DA-
3585 was intravenously administered to rats at dose levels of 0, 6,250, 12,500 and 25,000 IU/kg for single dose
toxicity study and at dose levels of 0, 100, 500 and 2,500 IU/kg daily for 4 week-repeated dose toxicity study.
In the single dose toxicity study, there were no death, clinical signs and changes in body weight gain related to
the treatment. Necropsy revealed no evidence of toxicity related to DA-3585. In the repeated dose toxicity study,
all the rats survived throughout the study. There were no treatment-related changes in clinical signs, food and
water intake, and body weight. Hematological examination showed increases in the number of erythrocytes,
hemoglobin concentration, hematocrit value and mean corpuscular volume, and decrease in the number of
platelet in 500 and 2,500 IU/kg dosed groups. Extramedullary hematopoiesis in the spleen and erythroid
hyperplasia in the bone marrow were noted as treatment-related histological changes. Toxicologically significamt
changes were not observed in blood biochemistry, urinalysis, organ weights and in any other examinations. The
treatment-related changes observed in this study were hematological or histological changes associated with
pharmacological effects of DA-3585. On the basis of the results of this study, LDy, value of DA-3585 was
above 25,000 TU/kg and the no-observed-adverse-effect-level was estimated to be 100 IU/kg.
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Table 1. Clinical abnormalities and mortalities in rats after a
single intravenous administration of DA-3585

Dose Chinical abnormality Mortality
(IU/kg) Male Female Male Female
0 (control) 0/5 /s 05 0/5
6,250 0/5 0/5 0/5 0/5
12,500 0/5 0/3 0/5 0/s
25,000 0/5 0/5 0/5 0/5

Each value represents the number of animals
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Fig. 1. Body weight changes in rats after sinlge intavenous ad-
ministration of DA-3585.
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Fig. 2. Body weight changes in male rats intravenously admi-
nistered with DA-3585 for 4 weeks.

185

QFZAL
FolEed AAg
Al EA ) JeFo R 3
EASIH AL
DA-35858 437} Foiglt &) ddshy AxAz=
Table IVe} Z+c}. RBC, Hb, Het, MCV 52 o} - = 250
A gake| & 2718 Jelhdgl o], MCHE 7 A 43F
Tl FroAd e Aas o S48 43k
2lAelE 2715 veEhglel. MCHCS] 7S =AM E
UE-Fo] AT tzTe) vls - AdslE AT Vet
yglorn eAoie AFEdasd f-94 de Hgiot

5}, LE 2 FA]

e A
= B57) ik,

%
)= 9

vebdeh, e8] dagat vlasted FA A -4*4& =5
el 3802 PLTE 7l I43FTollA, APTTE o7
BFielA o] G et BF SEARAEL 93l
h(p<0.05).

S datatHZAL

DA-3585% 452} Foidt F2| ¥AAs A A=

Table V$} Rt} 9 - % 2B WP Foigh A8 e
T 4R S weld b Aaske 5 2
3w -
280
B 01
k=]
g 240
2
g
& 204
| =
b
= 200 4 —&— Vehicle control
—0— DA3585 100 IUifkg
—w— DA3585 500 IUfkg
180 1 —o— DA-3585 2,500 IUikg
180 —— r . r —_— .
o 5 10 15 20 25 3

Days after administration

Fig. 3. Body weight changes in female rats intravenously admi-
nistered with DA-3585 for 4 weeks.

Table II. Food consumption in rats intravenously administered with DA-3585 (g/day/head)
Sex Male Female

Dose (IU/kg)  Control 100 500 2,500 Control 100 500 2,500
DAY3 24.6+0.9 25.0+1.0 26.0£1.2 244+21 17.4+1.1 17.2+0.5 16.810.8 17.6+1.5
DAY7 254415 272+15 264L£1.8 26.2+3.0 17.2+1.1 17.8£1.3 18.2+1.3 18.2+1.1
DAY10 252413 24.6x+2.1 253+21 23.8+1.9 17.0£1.2 17.4+0.9 15.6+2.7 17.01£0.7
DAY13 24.4+1.5 232+13 25.0x£2.1 2424272 16.6+1.1 17.0+0.7 16.4£1.7 16.8+0.8
DAY17 26.0x£25 254x0.9 28.6=2.1 26.2+1.9 18.8-+3.7 17.4£0.9 19.0+£0.7 17.4+1.7
DAY20 242411 23.6+1.5 252+19 234420 17.6+1.7 16.4£1.5 15.2+1.9 14.4£3.0*
DAY24 24,0407 25.6+1.8 25.0+19 25.0%£3.2 15.6£2.0 16.6+0.9 16.4+1.5 17.4+1.1
DAY27 252+1.3 24.6+2.0 254431 242432 162425 16.4+£1.2 15.2+1.9 16.6+1.3

Each value represents the mean£8.D. *Significantly different from the control (p<0.05)
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Table IIL. Water consumption in rats intravenously administered with DA-3585 (ml/day/head)
Sex Male Female
Dose (IU/kg) Control 100 500 2,500 Control 100 500 2,500
DAY3 43.8+£14.3 43.614.0 41.67-6.2 42.816.6 26.6£7.5 292+4.1 32236 31.02:3.0
DAY7 37.6x4.7 41.0+3.8 42.4+6.8 38.6+6.6 252430 252+13 28.0£4.0 27.8+1.9
DAY10 43.0+107  39.6x£23 43.61+8.9 44.82-9.0 26.6+3.3 28.8+6.1 24.4+5.7 292429
DAY13 34.8+4.2 36.6£2.7 39.2+8.4 42.0115.6 26.8+6.4 25.2%30 25.2£5.0 30.2+4.8
DAY17 37.2+4.1 39.2+28 42.21%9.3 39.8+7.1 31.8+3.0 27.8+3.6 29.4+34 28.81+5.1
DAY20 39.0+5.0 40.2+3.2 42.8+7.5 42.247.7 30.0x2.6 288429 26.84+5.5 27.0%5.1
DAY24 36.0£3.0 394+34 44.8+10.1 41.6+7.2 28.0£6.9 25.6t£5.4 284421 31.0£3.5
DAY?27 36.6+4.3 38.2+4.2 40.2+6.6 40.0+5.0 254439 234427 26.0£3.3 29.0+4.4
Each value represents the mean-+S.D.
Table IV. Hematological parameters in rats intravenously administered with DA-3585 for 4 weeks
Sex Male Female
Dose (IU/kg) Control 100 500 2,500 Control 100 500 2,500
WEBC (10°/4) 10.8+37  11.1£3.2 95127 8.7+3.0 6.6:-2.6 7.7+2.8 8.3+1.5 7.7+1.1
Neutrophil (%) 182419 17521  18.0k25 167124 15.2+3.1 14.3+£2.8 15.1+£24 15.3£2.9
Eosinophil (%) 1.20+1.14 0.80+0.79 090+0.74 050%£0.85 1.30£1.25 1.11%+1.05 1.20-0123 1.10x0.99
Basophil (%) 0.00+£0.00 0.00=0.00 0.00+£0.00 0.00£0.00 0.00+0.00 0.00£0.00 0.00£0.00 0.00--0.00
Lymphocyte (%) 76.5+2.7 76.7+27  765+34 78.52.5 81.8+£3.5 82.9+2.7 81.6£3.9 81.4L£43
Monocyte (%)  4.00£1.33 5.00+1.41 4.60+1.78 4104+1.60 220+1.62 1671141 1.90£1.52 2.00L£1.41
RBC (106//11) 7.02£0.27 7.72£0.84 8.95+£0.51% 9.88x£1.29% 6.68+0.34 7.36+031 8.54+1.14* 10.54+0.3*
Hb (g/dl) 16.5£1.29 16.2+1.5 20.6£1.4* 221£3.7* 14.7x£0.7 15.61+0.6 20.0£2.9%  25.0+0.7*
Het (%) 34.1+1.7 374435 46.1+£2.7* 492+68%* 329+13 3571145 44.0%6.1% 555+0.9%
MCV (fL) 48.6+1.3 48.4+£1.6 51.64+1.0% 49.8+2.7* 492+0.9 48.4+1.0 51.5+£14* 52.7+£2.0%
MCH (pg) 233£12 21.0+£0.8% 23.0+05 222+19 22.0+0.7 211105 23.3%+1.0* 23.8+£1.3*
MCHC (g/dl) 48.7+2.8 43.44+09% 44.6+£0.7* 44.7£2.0% 447107 43.6+0.5% 453409 45.0+1.0
PLT (103/,[11) 24179 250467 183458 159+54 206+51 23029 212141 1454-22%
PT (sec) 15.9+0.6 16.1£0.6 63112 18.7+4.8 18.1+2.2 17.3+£0.5 18.0£0.7 19.04-0.9
APTT (sec) 219440 21.9%+38 21.6+73 29.8+53* 219+3.6  20.6*=1.4 222430 24.0+£4.3

Each value represents the mean-+S.D. *Significantly different from the control(p<0.05)
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Table VII. Absolute organ weight in rats intravenously administered with DA-3585 for 4 weeks (unit=g)
Sex Male Female
Dose (IU/kg) Control 100 500 2,500 Control 100 500 2,500
Adrenal gland 0.07+0.01 0.08+0.02 0.0740.01* 0.08:+0.02 0.09+0.01 0.09-+0.01 0.08+£0.01 0.09+£0.02
Brain 2.08+0.06 1.94+0.21* 2,04%0.12 2.05+0.12 1.82+0.24 1.96+0.07% 1.93+0.06 1.93+0.10
Heart 1.40x0.11 1.294-0.14 1.32+0.10 1.30+0.13 0.78+0.27 0.85+0.09 0.84+0.05 0.95+0.08*%
Kidney 2.951+0.32 2.8940.20 2.944+0.25 2.88+0.24 1.79+0.18 1.87+0.06 1.80+£0.10 1.94+0.16
Liver 11.204£1.07 11.63+1.01 11.66+0.81 11.15+1.05 7.34+0.68 7.59£052 7.51+£058 7.96+0.58
Lung 1.56+0.14 1.52+0.13 1.58+0.11 1.66+0.22 1.2640.05 1324032 1.2470.10 1.39+0.13
Pituitary 0.02+0.00 0.01£0.00 0.01-+0.00 0.01+0.00 0.02+0.01 0.02+0.00 0.02+£0.00 0.02+0.00
Spleen 0.75+0.07 0.72+0.09 0.8610.09* 1.18+0.15% (0.504:0.06 0.54+0.06 0.61+0.09 0.94+0.16%
Testes/Ovaries  3.1340.69 3.16+0.34 3.294+0.16 3.33+0.20 0.144+0.01 0.15+0.02 0.15+0.01 0.16+0.03
Thymus 0.54£0.07 0.52%0.09 0.52+0.11 0.53£0.12 045+0.08 0.49%£0.08 0474007 048£0.06

Prostate gland 0.57£0.10 0.611+0.19 0.60+0.10 0.5640.11
Each value represents the mean£S.D. *Significantly different from the control (p<0.05)

Table VIII. Relative organ weight in rats intravenously administered with DA-3585 for 4 weeks (unit=% x 10)
Sex Male Female
Dose (IU/kg) Control 100 500 2,500 Control 100 500 2,500
Adrenal gland 0.19X£0.02 0.21+0.05 0.174+0.03 0.23+0.05* 037+0.04 036+£0.04 035+0.05 0.36£0.08
Brain 5.59+034 522+0.62 5.39+0.30 5.67+0.59 7.85+1.04 822+054 8111041 7.87+0.45
Heart 3.74+024 3.46+0.35 347+£0.26 3.58+0.25 335+1.17 3.55+0.26 3.51+0.14 3.86+0.28
Kidney 7.90+£0.77 7.76+0.34 7.74+£0.56 7.94+0.40 7.71+0.74  7.841+0.56 7.55+0.36  7.891+0.57
Liver 30.0+2.2 31.2£21 30.7+1.4 30.7£1.2 31.6+24 31.9+2.2 314+138 32.3+1.6
Lung 4.18+0.36  4.08+0.30 4.16+0.32 4.57+0.42*% 5424028 554+1.28 5184048 5.631+0.52
Pituitary gland 0.04+0.01 0.04+0.01 0.04+0.01 0.04--0.01 0.09+0.04 0.07+0.02 0.06+0.01 0.06+0.01
Spleen 2.00-+0.18 1.93+0.22 2.28+0.23*% 324+036% 217028 2284027 2.66+0.53* 3.80+0.57*
Testes/Ovares 8.421+1.94 8.47+0.74 8.71+£0.68 9.19+0.85 0.58£0.06 0.62+0.09 0.61+0.05 0.641+0.08
Thymus 1.45+0.14 1.40+0.22 1.37+0.26 1.46+0.27 1.95£0.31 2.04+0.30 1.98+0.26 1.94+0.26

Prostate gland 0.7410.65 0.63+0.42 0.69£0.52 0.6510.56
Each value represents the mean+ S.D. *Significantly different from the control (p<0.05)
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£ ehfdrhp<0.05). 78] 7+ Fe| o . 4 BE = erythroidA| £9] A 2g=24l AL I 7 4L
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Table XX, Histopathological findings in rats intravenously administered with DA-3585 for 4 weeks

Organs and findings Dose (IU/kg) Control 100 500 2,500
Sex M F M F M F M F
Adrenal gland (10) (10) 0) (0 (©)] () (10) (10
Within normal limits 10 10 0 0 0 0 10 10
Bone marrow (stermum) (10) (10) (10) (10) (10) (10) 10y (10)
Erythroid hyperplasia 0 0 10 10 10 10 10 10
Brain (10) () (V) ©) O ©) (10 (10)
Within normal limits 10 10 0 0 0 0 10 10
Eye w0 ) 0) ©) ©) © @ o
Within normal limits 10 10 0 0 0 0 10 10
Gastrointestinal tract (10) am (0) (0) ()] 0 10y 10)
Within normal limits 10 10 0 0 0 0 10 10
Heart w o ©) ©) ©) © o o
Within normal limits 10 10 0 0 0 0 10 10
Kidney (10) (10) ©) ©) ©) (©) (10) (10)
Congestion 3 1 0 0 0 0 2 2
Liver a0 (10) ©) 0) (0) ()] (10) (10)
Vascuolar degeneration 3 1 0 0 0 0 2 3
Slight congestion 4 2 0 0 0 0 1 3
Lung w o ©) ©) ©) © ) o
Within normal limits 10 10 0 0 0 0 10 10
Pitvitary gland (@10)] 10) ©) (V)] ) (0) (10) (10)
Within normal limits 10 10 0 0 0 0 10 10
Salivary gland (10) (10) ()] (0 0) 0) (10) (10)
Within normal limits 10 10 0 0 0 0 10 10
Skin (10) (10) © ©) ) © 10) (10)
Within normal limits 10 10 0 0 0 0 10 10
Spleen (10) (10) (10) (10) (10) 10 (10) (10)
Erythroid hyperplasia 0 0 8 6 10 10 9 10
Thyroid gland (10) (410)] (0) (0) (0) (1)) (10) (10)
Within normal limits 10 10 0 0 0 0 10 10
Trachea a0 (10) ()] ()] (V)] (0) am (10)
Within normal limits 10 10 0 0 0 0 10 10
Urinary bladder (10) (10) (1) 0) 0 (0) 10) aom
Within normal limits 10 10 0 0 0 0 10 10
Prostate gland (§10)] - ()] - (0) - (10) -
Within normal limits 10 - 0 - 0 - 10 -
Seminal gland 10) - 0) - () - (10) -
Within normal limits 10 - 0 - 0 - 10 -
Testis (10) - ()] - (0) - ao -
Within normal limits 10 - 0 - 0 - 10 -
Ovary : (10) : ©) . ©) : (10)
Within normal limits - 10 - 0 - 0 - 10
Uterus - (10) - (1)) - ()] - (10)
Within normal limits - 10 - 0 - 0 - 10

M: male, F: female, Code: ( )=Number of animals examined.
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