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Abstract — The subchronic toxicity study of tHuEPO, a newly developed recombinant erythropoietin, was
investigated for 13 weeks in Beagle dogs intravenously treated with doses of 100, 500 and 2,500 IU/kg/day.
There were no significant changes in body weight, food intake, physical and opthalmic examination, urine
analysis, etc. Any toxic response was not observed except for enlarged spleen and extramedullary
hematopoiesis. These results indicate that the no-observed adverse effect level (NOAEL) of rHuEPO is 100
IU/kg in Beagle dogs.
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Table I. Mortality of Beagle dogs intravenously treated with fHuEPO for 13 weeks
Dosage Weeks
Sex (1U/kg) Treatment period Final
Start 1 2 3 4 5 6 7 8 9 10 11 12 13 Mortality
Male CON*® 03 0/3 o3 03 03 03 O3 03 O3 03 03 0/3 0/3 0/3
100 0/3 0/3 03 03 03 03 03 03 03 03 03 0/3 0/3 0/3
500 0/3 0/3 03 03 o3 03 o3 03 03 03 1/3 0/2 0/2 13
2,500 0/3 0/3 03 o3 03 03 03 03 03 03 03 0/3 0/3 0/3
Female CON 0/3 0/3 o3 03 03 03 03 03 03 03 0/3 0/3 0/3 0/3
100 03 03 o3 03 03 03 03 03 o3 03 03 0/3 0/3 0/3
500 0/3 0/3 o3 o3 63 03 03 03 03 03 03 0/3 0/3 0/3
2,500 03 073 03 O3 03 03 03 03 13 02 072 0/2 0/2 1/3
“CON : Treated with tTHuEPQ dilution buffer.
Table II. Clinical signs of Beagle dogs treated intravenously with tHuEPQ for 13 weeks
Dosage Animal numbers with clinical sign
Sex (Ulkg) (Hours) (Weeks)
2 4 8 16 24 2 3 4 5 6 7 8 9 10 11 12 13
Male CON* 0/3° 0/3 03 0/3 03 O3 03 03 03 03 03 03 03 03 03 03 03
100 03 03 03 03 03 03 03 o3 03 03 03 03 03 03 03 03 03
500 o3 03 O3 03 03 03 03 03 13 13 13 vz 3 13 02 02 02
2500 03 03 03 03 03 03 03 03 0/3 03 03 03 03 03 03 03 03
Female CON 03 0/3 0/3 O3 03 03 03 03 03 03 03 03 03 03 03 03 073
100 03 o3 03 063 03 o3 03 03 03 03 03 03 03 03 03 03 03
500 03 03 03 03 03 o3 03 03 03 03 03 03 03 03 03 03 03
2500 03 03 O3 03 03 03 03 03 0/3 03 03 03 13 02 02 062 072

“CON : Treated with rHuEPO dilution buffer. °0/3 : No clinical signs were observed in 3 animals treated with tHuEPO.

“1/3 : Food consumption was reduced.
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Fig, 1. Body weight changes of male Beagle dopgs intrave-
nously treated with tHuEPO for 13 weeks.
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Fig. 2. Body weight changes of female Beagle dogs intrave-
nously treated with rtHuEPQ for 13 weeks.
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Fig. 3. Food consumption of male Beagle dogs intravenously
treated with rHuEPO for 13 weeks.
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Fig. 4. Food consumption of female Beagle dogs intrave-
nously treated with tHuEPQ for 13 weeks.
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Table VIL Absolute organ weights of male Beagle dogs intravenously treated with rHuEPQ for 13 weeks Unit (g)
Parameter\Group CON* 100 [U/kg 500 IU/kg 2,500 IU/kg
Heart 70.20%3.55 79.39-+7.27 89.57L£24.14 74.63115.91
Liver 230.51£9.99 271.57+23.15 294.20:£12.45 266.331£42.34
Spleen 28.74+1.50 15.07+12.80 27.70+£7.80 27.82+11.88
Adrenal gland 1.174+0.13 1.92+0.32 1.36+0.22 1.30+0.27
Prostate 1.64+0.22 2.48+0.91* 3.9243.29* 2.91+1.50
Testis 16.85+2.29 14.35+6.54 21.68+5.94* 20.97+5.71
Brain 74.50£3.86 80.72+8.67 90.491+5.41 74.17£4.74
Pituitary gland 0.04+0.01 0.04-+0.01 0.05+0.01 0.05£0.02
Lung 84.22+5.99 103.38-£31.45 85.79+6.24 122.154+29.70
Salivary gland 10.97£1.65 10.53+2.04 9.82+2.00 11.39+1.83
Thymus 15.34£2.40 17.15-+1.94 17.33£4.89 17.99+4.77
Thyroid gland 0.931+0.09 0.92+0.18 0.69+£0.04 0.9610.31
Kidney 44.71+5.44 44.7616.53 54.55+4.77 55.911+6.07
Pancreas 29.83+3.35 29.3245.00 36.56+1.12 37.4114.46

“CON : Treated with tHuEPO dilution buffer. Value represents mean =+ S.D. Statistically different from control (*P<0.05).

Table VIIL. Absolute organ weights of female Beagle dogs intravenously treated with rHuEPO for 13 weeks Unit : (g)
Parameter\Group CON* 100 IU/kg 500 IU/kg 2,500 IU/kg
Heart 71.33+5.62 68.991+4.05 65.19+8.48 76.95+3.03
Liver 259.48+9.32 217.33+21.94 263.37+90.74 226.671+20.23
Spleen 31.63+5.08 28.24+2.10 29.21+7.45 32.05+3.38
Adrenal gland 1.04+0.10 1.17+£0.30 1.17+0.36 1.054+0.13
Qvary 0.68+0.02 0.72+0.09 0.761+£0.48 0.78+0.13
Brain 69.811+2.33 80.1716.21 69.721+3.74 75.72+2.55
Pituitary gland 0.03+0.01 0.04+0.01 0.05£0.01 0.05+0.02
Lung 78224731 69.28+7.10 82.04114.83 72.5914.32
Salivary gland 8.38+1.65 10.05+0.92 9.6511.42 9.951+0.05
Thymus 14.15+1.12 17.28+3.84 16.37£6.46 15.861+0.61
Thyroid gland 0.94+0.09 0.74+£0.16 0.57+£0.28* 0.78L£0.07
Uterus 1.634-0.15 1.444+0.22 1.524+0.58 1.64+0.32
Kidney 42.11£4.60 39.86+4.51 49.66+£4.76 42.72+8.07

*CON : Treated with tHUEPO dilution buffer. Value represents mean £ S.D. Statistically different from control (*P<0.05).

Table IX. Relative organ weights of male Beagle dogs intravenously treated with tHuEPO for 13 weeks

Parameter\Group CON* 100 IU/kg 500 1U/kg 2,500 IU/kg
Body Weight (kg) 11.47+£0.49 10.83+1.80 10.80+1.27 10.461-0.85
Heart (g%) 0.641£0.034 0.7394-0.066 0.82240.127 0.711-+0.132
Liver (g%) 2.1201+0.021 2.5301+0.289 2.750+0.439* 2.540+0.076
Spleen (8%) 0.2721+0.016 0.211£0.039 0.25440.042 0.261+0.001
Adrenal gland (g%) 0.00920.000 0.0124-0.002 0.0121:0.000 0.012--0.001
Prostate (g%) 0.014+0.001 0.022--0.008 0.03410.026 0.026-20.011
Testis (g%) 0.124£0.001 0.129+0.043 0.199£0.031* 0.199+0.033*
Brain (g%) 0.675+0.012 0.75040.043 0.847+0.150 0.722+0.139
Pituitary gland (mg%) 0.430--0.070 0.36010.060 0.420+0.110 0.440+0.130
Lung (%) 0.75310.014 0.983+0.401 0.796-0.036 0.790+0.338
Salivary gland (g%) 0.108£0.007 0.096--0.002 0.090+0.007 0.11240.033
Thymus (g%) 0.137+0.005 0.160+0.002 0.159+0.026 0.170+0.143*
Thyroid gland (g%) 0.008+0.000 0.008+0.001 0.006%0.001 0.009-+0.001
Kidney (g%) 0.396+0.014 0.414+0.012 0.406%0.015 0.44210.106
Pancreas (g%) 0.306+0.021 0.277-+0.078 0.34110.050 0.359+0.032

“CON : Treated with rHuEPO dilution buffer. Value represents mean £ S.D. Statistically different from control (*P<0.05).
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Table X. Relative organ weights of female Beagle dogs intravenously treated with tHuEPO for 13 weeks

Parameter\Group CON” 100 TU/kg 500 IU/kg 2,500 TU/kg
Body Weight (kg) 9.36x£0.133 10.03+1.96 8.26+1.09 10.00+15.55
Heart (g%) 0.714+0.059 0.692+0.068 0.789+0.015 0.7611+0.105
Liver (%) 2.700+0.111 2.180+0.303 3.160+0.861* 2.18040.324
Spleen (g%) 0.201-+0.035 0.18440.035 0.296+0.091 0.203%+0.016
Adrenal gland (g%) 0.010x0.008 0.011-+0.002 0.014x0.005 0.010-£0.003
Ovary (g%) 0.007£0.000 0.007£0.001 0.008+0.005 0.007L£0.001
Brain (g%) 0.730+0.076 0.797+0.108 0.85140.086 0.76240.082
Pituitary gland (mg%) 0.370-+0.001 0.370£0.001 0.560+0.110 0.048+0.020
Lung (g%) 0.789-+0.065 0.693+0.057 0.797-40.158 0.722+0.159
Salivary gland (g%) 0.075+0.010 0.101-0.009 0.120+0.034 0.1000.015
Thymus (g%) 0.142+0.008 0.175+0.050 0.12040.067 0.128+0.019
Thyroid gland (%) 0.00840.000 0.007+0.001 0.00640.002 0.070+0.000
Uterus (g%) 0.0191+0.001 0.014--0.002 0.017%0.007 0.018+0.006
Kidney (2%) 0.3954:0.007 0.397+£0.009 0.3760.096 0.390£0.009
Pancreas (g%) 0.311+0.025 0.354+0.053 0.346--0.021 0.327£0.084

“CON : Treated with tHuEPO dilution buffer. Value represents mean-+S.D. Statistically different from control (¥*P<0.05).

Table XI. Urinalysis of Beagle dogs intravenously treated with THuEPO for 13 weeks

Groups Male Female
Parameter CON* 100 IU/kg 500 IUkg 2,500 IU/kg CON* 100 TU/kg 500 1U/kg 2,500 IU/kg
Leukocyte - - # - - - - -
6.5 6.5 6.5 59 6.5 6.5 6.2 6.5
pH 6 6 # 8 7 6 6 6.5
6 6 6.5 6 7 6 6 6.5
2+ + + + + + + +
Protein + + # 3+ + - + +
2+ 3+ + + + + + -
Glucose (mg/dl) - - - - - - - -
- - # - - - . -
Ketone body - - # - - - - -
- - - - - - - +
- - + - - - - -
Bilirubin - - # - - - - -
Erythrocyte - - # - - - -
- + - - - - - -
1.020 1.025 1.050 1.050 1.025 1.025 1.020 #
Gravity 1.020 1.035 # 1.020 1.020 1.030 1.020 1.030
1.035 1.030 1.040 1.025 1.030 1.030 1.035 1.030
Precipitation - - # - - - - -

“CON : Treated with tHuEPO dilution buffer. +: Slight, -: no detection. #: Dead.
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Table XII. Histopathological findings in Beagle dogs intravenously treated with tHuEPO for 13 weeks
Sex Male Female
Dosage (IU/kg) CON* 100 500 2,500 CON 100 500 2,500
Kidney

Chronic nephritis 0 0 0 0 0 0 0 0

Pyelonephritis 0 0 0 0 0 0 0 0

Calcification in renal tubuli 0 0 1 1 0 0 0 1

Pyelitis 0 0 0 0 0 0 0 0
Liver

Vasculitis 0 0 0 0 0 0 0 0

Necrosis 0 0 0 0 0 0 0 0
Lung

Pneumonia 0 0 0 0 0 1 0 0

Foamy cells 0 0 0 0 0 1
Spleen

Hemosiderosis 0 1 1 3 0 1 3 2

Extramedullary hematopoiesis 0 2 2 3 0 2 3 2
Testis 0 0 0 0 0 0 0 0
Stomach 0 0 0 0 0 0 0 0
Pancreas 0 0 0 0 0 0 0 0
Thymus

Agonal hemorrhage 0 0 0 0 0 0 0 0

Lymphocytic necrosis 0 0 0 0 0 0 0 0

“CON : Treated with rHuEPO dilution buffer. ®No. of animals.
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