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Abstract — DWP401, a recombinant human epidermal growth factor, was subcutaneously administered to ICR
mice at the dose levels of 0, 0.04, 0.2 and 1.0 mg/kg/day (15rats/sex/group) in order to evaluate the
subchronic toxicity. General observations, examinations for food and water consumption, ophthalmoscopy and
urinalysis were carried out during the study. For the complete gross and microscopic examinations, 10 mice/
sex/group were sacrificed at the ends of the dosing period, and the remaining animals were sacrificed with a 5
week recovery period. Examinations for hematology and blood biochemistry were also carried out at the time
of recovery period.

Based on the results, it was thought that the target tissue or organs were mesothelial cell, injection site, spleen,
adrenal gland, ovary and transitional epithelial cell of urinary fract, and no observed toxic level of DWP401
was 0.04 mg/kg while definite toxic dose level might be 0.2 mg/kg.

Keywords [ | DWP401, recombinant human epidermal growth factor (thEGF), subchronic toxicity, subcutaneous,
mouse
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Fig. 1. The amino acid sequence of EGF with placement of
disulfide bonds.
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Table I. Summmary of clinical finding frequencies of male and female mice treated with DWP401 for 13 weeks.

GRQUP: CONTROL Ti T2 T3
OBSERVATION DOSE: (mg/kg) 0 0.04 0.20 1.00
MALE
MAIN PERIOD N=15
Found dead 0 0 0 4
Sacrificed moribund 0 0 1 0
Decreased locomo. activity 0 0 0 7
Dark materials around eye 0 0 0 1
Dyspnea 0 0 0 5
Edema of limbs 0 0 0 12
Hair loss 0 0 0 2
Lacrimation 0 0 0 1
Piloerection 0 0 4 12
Ptosis 0 0 1 1
RECOVERY PERIOD
Edema of limbs 0 0 0
FEMALE
MAIN PERIOD N=3--5
Found dead 0 0 0 3
Sacrificed moribund 0 0 0 1
Ancmia 0 0 0 1
Decreased respiratory rate 0 0 0 1
Decreased locomo. activity 0 0 0 4
Dyspnea 0 0 0 2
Edema of limbs 0 0 0 13
Hair loss 0 1 0 1
Lacrimation 0 0 0 1
Piloerection 0 0 0 10
RECOVERY FPERIOD N=5~
Edema of limbs 0 0 0 2
Hair loss 0 0 0 2
Piloerection 0 0 0 2
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Fig. 2. Mean body weight changes of male mice treated with

DWP401 for 13 weeks.
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Fig. 3. Mean body weight changes of female mice treated
with DWP401 for 13 weeks.

Table II. Hematological values of male and female mice treated with DWP401 for 13 weeks.

TESTS: WBC RBC HGB HCT MCV MCH MCHC PLT RET.COUNT
UNITS: x 1000 x 10° g/dl % fl pg g/dl x 10° x 107
MALE (N=8~10)
CONTROL : 0 (mg/kg)
MEAN 2.10 9.41 14.0 44.7 47.5 14.9 31.3 1459 25.4
SD 1.373 0.214 0.62 1.73 1.21 0.53 0.34 1193 4.69
T1 : 0.04 (mg/kg)
MEAN 1.93 8.85 134 42.6 48.2 15.1 313 1485 26.1
SD 0.719 0.619 0.88 1.60 1.60 0.49 0.50 219.0 6.33
T2 : 0.20 (mg/kg)
MEAN 1.95 9.02 13.5 43.5 48.2 15.0 31.1 1445 334
SD 0.883 0.604 0.99 3.06 1.20 0.47 0.36 309.9 8.96
T3 : 1.00 (mg/ke)
MEAN 2.66 8.77° 13.6 43.5 49.6° 15.5° 313 1658 26.5
SD 1.683 0.339 0.75 2.07 0.57 0.57 0.29 206.7 9.40
FEMALE (N=8~10)
CONTROL : 0 (mg/kg)
MEAN 2.58 9.56 14.5 46.3 48.5 15.2 31.2 1328 28.0
SD 1.023 0.673 0.62 2.05 1.99 0.68 0.24 201.3 9.82
T1 : 0.04 (mg/kg)
MEAN 2.39 9.83 14.9 47.3 48.1 15.1 31.4 1308 29.8
SD 1.795 0.459 0.52 2.09 0.94 0.38 0.33 80.0 13.10
T2 : (.20 (mg/kg)
MEAN 1.98 9.59 14.6 47.0 49.1 15.3 31.2 1476 24.5
SD 0.664 0.545 0.46 1.17 2.15 0.86 0.49 163.2 15.34
T3 : 1.00 (mg/kg)
MEAN 2.19 9.50 14.3 46.6 49.1 15.0 30.6 1578° 21.3
SD 1.111 0.728 1.04 3.25 1.09 0.55 0.69 178.5 13.32

Analysis of variance using DUNNETT's Procedure, “Significantly different from control value (p<0.03), “Significantly different from

control value (p<0.01).
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Table III, Serum biochemical values of male and female mice treated with DWP401 for 13 weeks.

TESTS: ALT AST ALP BUN ALB TP CPK K cl
UNITS: TU/L TU/L 1J/L mg/dl g/dl g/dl IU/L mmol/1 mmol/1
MALE
CONTROL : 0 (mg/kg)
MEAN 65.67 23.70 116.43 25.40 4.40 7.07 170.23 6.29 115.9
SD 27.263 9.292 22.735 6.966 0.209 0.035 229.370 1.086 2.66
1 : 0.04 (mg/kg)
MEAN 92.63 50.11 143.62 26.11 458 7.21 167.08 5.62 115.5
SD 57.317 74.959 55.215 6.953 0.266 0.420 92.790 1.354 2.19
2 : 0.20 (mg/kg)
MEAN 62.47 30.14 99.39 27.93 4.92° 7.87° 129.44 6.88 1163
SD 21.513 13.446 59.325 10.664 0.107 0.436 125.915 1.858 257
3+ 1.00 (mg/kg)
MEAN 40.74 20.24 63.29” 25.64 4.59 7.24 88.49 5.95 119.1?
SD 5.856 5.812 17.857 7.960 0.282 0.548 76.199 1.529 3.04
FEMALE
CONTROL : 0 (mg/ks)
MEAN 80.51 26.76 199.25 19.93 4.49 6.98 271.63 4.33 116.7
SD 17.611 8.584 38.219 3.581 0.163 0.315 181.280 0.213 2.04
T1 : 0.04 (mg/ke)
MEAN 78.27 21.10 185.25 21.71 4.65 712 383.30 457 1182
SD 18.542 5.898 35.384 4.988 0.172 0.338 333.278 0.265 2.22
T2 : 0.20 (mg/ke)
MEAN 63.28" 16.72° 146.84° 21.45 4,92 7.52" 512.32 477 119.0
SD 12.314 2.762 42.189 3.203 0.227 0.401 418.592 0.378 2.34
T3 : 1.00 (mg/kg)
MEAN 47.01° 16.28° 100.48° 26.60 4.93° 7.50° 461.81 4.84° 117.2
SD 11.171 3.243 28.294 8.180 0.079 0.489 395.923 0.268 6.89

Analysis of variance using DUNNETT's Procedure, “Significantly different from control value (p<0.05), "Significantly different from

control value (p<0.01).
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Table IV. Absolute organ weights of male and female mice treated with DWP401 for 13 weeks.

GROUP: CONTROL T1 T2 T3
DOSE: (mg/kg) 0 0.04 0.20 1.00
MALE
ADRENAL GLAND-RIGHT (mg)
MEAN 0.00223 0.00236 0.00245 0.00318"
SD 0.000504 0.000542 0.000428 0.000796
LIVER (G)
MEAN 1.426 1.514 1.864" 2.047"
SD 0.0927 0.1572 0.2122 0.1672
SPLEEN (G)
MEAN 0.077 0.075 0.096° 0.118"
SDh 0.0188 0.0099 0.0136 0.0204
FEMALE
ADRENAL GLAND-LEFT (G)
MEAN 0.00440 0.00420 0.00440 0.00544"
SD 0.000516 0.000422 0.000516 0.000527
ADRENAL GLAND-RIGHT (G)
MEAN 0.00390 0.00330 0.00410 0.00489"
SD 0.000738 0.000823 0.000568 0.000601
LIVER (G)
MEAN 1.150 1.091 1.176 1.423"
SD 0.1290 0.1414 0.0938 0.2854
SPLEEN (G)
MEAN 0.094 0.085 0.100 0.129"
SD 0.0160 0.0170 0.0257 0.0147
OVARY-LEET (G)
MEAN 0.01010 0.01040 0.01250 0.01678"
SD 0.003281 0.001430 0.003567 0.001481
OVARY-RIGHT (G)
MEAN 0.01140 0.01170 0.01390 0.01822"
SD 0.003273 0.001947 0.004999 0.002635
THYROID-RIGHT (G)
MEAN 0.00200 0.00180 0.00240 0.00322"
SD 0.000667 0.000632 0.000516 0.000833

Analysis of Variance using DUNNETT'S Procedure, “Significantly different from control group (p<0.035). "Significantly different

from control group (p<0.01).
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Table V-1. Histopathological findings of male mice treated with DWP401 for 13 weeks.

GROUP (does; mg/kg) CONTROL T1 (0.04) T2 (0.2) T3 (1.0)
NUMBER of ANIMALS: 10 10 10 8
# % # % # % # %
KIDNEY #EX 10 10 10 8
Hyperplasia, Transitional Cell, Pelvis 0 00 0 00 0 00 3 380
Protein Cast 0 00 2 200 0 00 ¢ 00
Infiltration, LC, Interstitium 0 00 1 100 2 20.0 0 0.0
SPLEEN #EX 10 10 10 8
Hyperplasia, Mesothelial Cell, Peritoneum 0 0.0 0 0.0 0 0.0 3 380
Extramedullary Hematopoiesis 0 00 0 00 8 80.0 8 100.0
Congestion 0 00 0 00 0 0.0 1 13.0
LIVER # EX 10 10 10 8
Chronic Inflammation 1 10.0 0 0.0 0 00 1 13.0
Hepatocellular Hypertrophy, Centrilobule 3 30.0 7 70.0 10 100.0 8 100.0
Hyperplasia, Mesothelial Cell, Peritoneum 0 00 ¢ 0.0 0 00 1. 130
HEART #EX 10 ) 0 8
Hyperplasia, Mesothelial Cell, Peritoncum 0 00 0 0.0 0 00 1 130
STOMACH #EX 10 0 0 8
Hyperplasia, Mesothelial Cell, Peritoneum 0 0.0 0 00 0 040 1 130
Autolysis 0 00 0 00 0 00 1 13.0
URINARY BLADDER #EX 10 10 10 8
Hyperplasia, Transitional Cell 0 00 0 00 1 100 0 0.0
Eosinophilic Material, Lumen 0 300 0 500 5 500 0 00
SKIN # EX 10 0 0 8
Chronic Active Inflammation, Inj. Site 0 00 0 00 0 0.0 4 50.0
ADRENAL #EX 10 0 0 8
Subcapsular Cell Hyperplasia 0 0.0 0 00 0 0.0 2 250
Accessory adrenal 0 0.0 0 00 G 0.0 1 130
Hyperpasia, Cortical Cell 0 100 0 00 0 00 0 00
Thoracic Wall #EX O 0 0 2
Chronic Inflammation 0 0.0 0 00 0 0.0 2 100.0
Foot Sole #EX 0 0 0 2
Chronic Active Ulcerative Inf. 0 0.0 0 0.0 0 0.0 2 100.0
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Table V-2. Histopathological findings of male mice treated with DWP401 for 13 weeks.
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GROUP (does; mg/kg) CONTROL T1 (0.04) T2 (0.2) T3 (1.0)
NUMBER of ANIMALS: 10 10 10 9
KIDNEY #EX 10 10 10 9
Cortical Cyst 2 200 2 200 3 300 1 110
Protein Cast 2 20.0 2 300 1 10.0 0 0.0
Infiltration, LC, Interstitium 2 10.0 2 200 0 00 1 11.0
SPLEEN # EX 10 10 10 9
Extramedullary Hematopoiesis 4 400 4 40.0 9 90.0 9 100.0
Submesothelial Fibrosis 0 00 0 0.0 0 00 3 330
LIVER #EX 10 10 10 9 a
Chronic Inflammation 4 40.0 0 0.0 2 200 0 00
Heptocellular Hypertrophy, Centrilobule 2 200 3 300 9 90.0 8 89.0
HEART #EX 10 0 0 9
Hyperplasia, Mesothelial Cell, Peritoneum 0 00 0 00 0 0.0 1 11.0
OVARY # EX 10 10 10 9
Increased Number of Corpus Albicans 0 00 0 0.0 0 10.0 4 440
Increased Number of Follicle 0 00 0 00 2 20.0 2 220
Decreased Number of Coprus Luteum 0 10.0 0 00 1 10.0 0 00
Hyperplasia, Interstitial Cell 0 00 0 00 0 00 5 56.0
VAGINA #EX 10 10 10 9
Hyperplasia, Stratum Basale 0 00 0 00 0 100 2 220
Hyperplasia, Stratum Spinosum 0 00 0 00 0 0.0 1 110
Hyperkeratosis 0 00 0 0.0 0 20.0 0 0.0
Aggregates, Neutrophils, Lumen 0 00 0 00 0 00 1 11.0
URINARY BLADDER #EX 10 10 10 9
Hyperplasia, Transitional Cell 0 0.0 0 0.0 0 0.0 6 670
SKIN #EX 10 0 0 9
Chronic Active Inflammation, Inj. Site 1 10.0 0 0.0 0 0.0 6 670
ADRENAL #EX 10 0 0 9
Subcapsular Cell Hyperplasia 3 200 0 0.0 0 0.0 6 67.0
Accessory Adrenal 3 300 0 0.0 0 0.0 1 11.0
Submesothelial Fibrosis 0 00 0 0.0 0 00 2 220
Chronic Inflammation, Medulla 0 00 0 0.0 0 00 1 11.0
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Flg 4. A mocroscopic picture of spleen from a male control
mice. Normal structure. Bar=100 pm.
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Fig. 5. A microscpic picture of spleen from a male mice
treated with 1.0 mg/kg DWP401. Increased extramedullary
hematopoiesis and hyperplasia of submesothelial cell. Br=100

pm.
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Fig. 6. A microscopic picture of ovary from a female control
mice. Normal structure. Bar=100 ym.
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Fig. 7. A I‘IllCl’OSCOpIC picture of ovary frorn a [emale mice
treated with 1.0 mg/kg DWP401. Increased number of corpus
albicans. Bar=100 ym.
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Fig. 8. A microscopic picturc of urinary bladder from a
female control mice. Normal siructure. Bar=100 gm.
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Fig. 9. A mICTDSCDplc picture of urinary bladdcr from a
female mice treated with 1.0 mg/kg DWP401. Hyperplasia of
transitional epithelial cells. Bar=100 zm.
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