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Abstract—This study was performed to determine the toxic effect of DA-3030(granulocyte-colony stimulating
factor, G-CSF) in beagle dogs. DA-3030(G-CSF) was injected intravenously at doses of 115 ug/kg/day, 11.5
ug/kg/day and 1.15 ug/kg/day seven days per week for 28 days. After completion of the treatments, the dog
were necropsied. The number of dead animal was zero in all groups. No specific clinical sign was found,
either. In hematological results, WBC was significantly increased dose-dependently in treated groups. In histo-
pathological findings, megakaryocyte and rubricyte were found in the liver and spleen at the dose of 115
ug/kg/day. Therefore, we could find the extramedullary hematopoiesis was increased. Megaka yocyte and
rubricyte were increased in bone marrow, too. In conclusion, those signs were estimated the pharmacological
effect of DA-3030(G-CSF). According to the results, non toxic dose of DA-3030(G-CSF) was higher than 115

ug/kg/day
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C, Vehicle control group; T, Treatment group.
Table II. Body weight changes of female and male beagle dogs (unit : kg)
Female Male
Day/Dose Control T1 T2 T3 Control T1 T2 T3
(ug/kg/day) 0 115 115 115 0 115 115 115
0 74+ 2302 72+0802) 7.3+0.70(2) 75+0.052) 104+ 1.90(2) 104+ 1.05(2) 104+ 040(2) 104+ 0.35(2)
4 96+ 1930(2) 724+ 070(2) 7.841.05(2) 8.0+0.052) 104+ 0452) 10.8+ 1.65(2) 110+ 0.40(2) 10.4+ 0.40(2)
3 9.8+ 1.15(2) 7.3+ 0.70(2) 74+060(2) 8.0+ 0.052) 10.7+0.002) 11.2+0.15(2) 11.0+050(2) 8.0+ 0.35(2)
11 10.04 040(2) 7.0+ 055(2) 78+0752) 81+0.15(2) 106+ 2.152) 11.1+045(2) 10.6+ 040(2) 10.3+ 0.50(2)
14 1011+ 0.35(2) 74+015(2) 7.6+065(2) 81x0.102) 10.5+2.25(2) 11.2+0.15(2) 10.6+ 0.40(2) 10.3+ 0.50(2)
18 994 0.15(2) 7.0+ 0502) 75£050(2) 7.7+055(2) 105+ 2.002) 11.8+0.25(2) 10.9+0.90(2) 104+ 045(2)
21 9.2+ 030(2) 7.34£045(2) 76+065(2) 7.74£010(2) 109+ 1.40(2) 11.7+0452) 10.8+ 0.95(2) 10.5+ 0.40(2)
24 98+045(2) 7.3+£030(2) 7.7+055(2) 7.91+0202) 11.0+2102) 11.0+0.00(2) 109+ 0.65(2) 10.4+ 0.35(2)
28 944 050(2) 6.6+ 0402) 6.8+0.70(2) 7.3+0.20(2) 11.6+1.75(2) 112+ 0.15(2) 10.2+ 0.90(2) 10.5+ 0.85(2)
Values are expressed as mean S.. ¢ No. of animal examined.
Table III. Serum biochemical values of female beagle dogs in the 1st blood collection
Groups Control T1 T2 T3
Dose (ug/kg/day) 0 115 115 115
parameter—No.of Animal 2 2 2 2
ALT 29.70+ 0.10 219.10+ 0.10 28.80+ 350 2485+ 4.05
AST 2665+ 3.15 28.25- 3.15 30.15+ 4.55 22.85+ 1.85
ALP 88.50+ 73.00 121.00+ 73.00 54.00+ 10.00 71.00+ 31.00
Albumin 3.05+ 0.00 340+ 0.00 3.204+ 0.10 316+ 0.35
BUN 12.90+ 0.60 15.604+ 0.60 14.50+ 7.50 1895+ 6.85
[Phos 4.73+ 1.69 7.07+ 1.69 5724+ 1.65 6.62+ 0.70
Totoal protein 6.80+ 0.25 7.55+ 025 6.90+ 0.10 7.20+ 0.60
Chloride 115,00+ 2.00 119.00+ 2.00 114.00+ 2.00 116.00+ 1.00
CK 126.00+ 65.00 163.00+ 65.00 215.00+ 80.00 139.00+ 1.00
Cholesterol 183.00+ 42.50 173.504 42,50 127.00+ 12.00 164.50+ 28.50
Triglycerol 71.50+ 150 55.50+ 150 43.50+ 150 56.00+ 11.00
Creatinine 0.50+ 0.00 0.50-+ 0.00 045+ 0.15 0.60+ 0.10

ALT, Alanine Transaminase; AST, Asparatate Transminase; ALP, Alkaline Phosphatase; BUN, Blood Urea Nitrogen, IPhos, Inositol

phosphate; Ck, Creatinin Kinase Each value is mean+ S.D.
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Table IV. Serum biochemical values of male beagle dogs in the 1st blood collection

Groups Control T1 T2 T3

Dose (ug/kg/day) 0 115 11.5 115

parameter—No.of Animal 2 2 2 2

ALT 28656+ 6.55 2575+ 6.65 3785+ 845 3445+ 575
AST 22.00+ 4.30 2256+ 555 2445+ 595 20.05+ 045
ALP 63.00+ 3.00 76.00+ 8.00 71.00+ 6.00 4750+ 850
Albumin 3.05+ 0.3b 2.90+ 0.60 320+ 0.10 3.05+ 025
BUN 2806+ 7.75 1865+ 7.75 2390+ 230 2490+ 2.80
IPhos 548+ 029 4.84+ 1.06 6.07+ 1.30 565+ 135
Total protein 750+ 0.20 7.90+ 0.90 7.15+ 025 7.05+ 0.25
Chloride 109.50+ 3.50 118.00+ 6.00 114.50+ 0.50 11450+ 1.50
CK 119.00+ 21.00 120504 7.50 153.00+ 67.00 90.50+ 4.50
Cholesterol 124.50+ 19.50 134.50+ 3.50 14850+ 550 12750+ 16.50
Triglycerol 3350+ 2.50 39.00+ 8.00 38.50+ 850 2750+ 450
Creatinine 0.70+ 0.10 0.70+ 0.30 0.70+ 0.10 0.70+ 0.10

ALT, Alanine Transaminase; AST, Asparatate Transminase; ALP, Alkaline Phosphatase; BUN, Blood Urea Nitrogen, IPhos, Inositol
phosphate; Ck, Creatinin Kinase Each value is mean-+ S.D.

Table V. Serum biochemical values of female beagle dogs in the 2nd blood collection

Groups Control T1 T2 T3

Dose (ug/kg/day) 0 115 11.5 115

parameter—No.,of Animal 2 2 2 2

ALT 6.30+ 0.10 26.05+ 1.65 23.85+ 245 2345+ 0.75
AST 17.20+ 3.15 19.70+ 2.50 2285+ 1.15 18.60+ 0.30
ALP 56.00+ 73.00 106.50+ 69.50 58.00+ 19.00 57504+ 6.50
Albumine 3.35+ 0.00 3.20+ 0.30 3.20+ 0.30 3.00-+ 0.10
BUN 26.55+ 0.60 19.70+ 2.00 890+ 240 24.80+ 4.90
IPhos 3.63+ 1.69 7.264+ 057 595+ 1.08 758+ 0.79
Total protein 820+ 025 7.20+ 0.60 7.55+ 025 7.20+ 0.20
Chlloride 113.00+ 2.00 11500+ 2.50 117.00+ 2.00 116.00+ 4.00
CK 74.00+ 65.00 115.00+ 51.00 117.00 57.00+ 14.00
Cholesterol 215.00+ 42.50 174.50+ 58.00 134.00 174.00+ 12.00
Triglycercl 72.00+ 1.50 77.00+ 11.00 49.00 42.00+ 10.00
Creatinine 0.70+ 0.00 045+ 0.05 0.40 055+ 0.05

ALT, Alanine Transaminase; AST, Asparatate Transminase; ALP, Alkaline Phosphatase; BUN, Blood Urea Nitrogen, IPhos, Inositol
phosphate; Ck, Creatinin Kinase Each value is mean+ S.D.

Table VI. Serum biochemical values of male beagle dogs in the 2nd blood collection

Groups Control T1 T2 T3

Dose (ug/kg/day) 0 1.15 115 115

parameter—No.of Animal 2 2 2 2

ALT 3340+ 225 2345+ 245 14.20+ 3.15 2225+ 0.85
AST 1740+ 1.65 16.65+ 145 16.65+ 1.45 18.50+ 1.50
JALP 62.00+ 21.60 86.50+ 25.50 86.50+ 25.50 4400+ 5.00
Albumin 3.30+ 020 310 0.50 3.70 3.00+ 0.10
BUN 3020+ 320 2440+ 4.20 2120+ 0.20 27.65+ 2.65
[Phos 6.98+ 2.10 6.88+ 179 5.99 573+ 126
Total protein 7.10+ 040 8.50+ 0.30 8.20+ 0.40 730+ 0.20
cl- 113.00+ 3.00 116.00+ 6.00 129.00 11550+ 1.50
CK 92.00+ 12.30 77.50+ 13.50 102.00 50.00+ 11.00
Cholesterol 134.00+ 250 144.00+ 3.00 213.00 171.00+ 10.00
Triglycerol 29.00 13.70 55.00+ 0.00 75.00+ 43.00 25.00 13.00
Creatinine 0.80+ 0.10 0.70+ 0.20 070+ 0.20 0.70+ 0.00

ALT, Alanine Transaminase; AST, Asparatate Transminase; ALP, Alkaline Phosphatase; BUN, Blood Urea Nitrogen, IPhos, Inositol
phosphate; Ck, Creatinin Kinase Each value is mean+ 5.D.
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Table VII. Serum biochemical values of female beagle dogs in the 3rd blood collection

Groups Control T1 T2 T3

Dose (ug/kg/day) 0 115 115 115

parameter—No.of Animal 2 2 2 2

ALT 33.90+ 0.70 29.20+ 4.20 21.704+ 0.70 2390+ 1.10
AST 17.90+ 1.70 2110+ 240 2240+ 170 22.75+ 455
ALP 53.00+ 8.00 80.50+ 28.50 58.00+ 8.00 3500+ 4.00
Albumin 3.10+ 0.05 3.30+ 0.20 285+ 0.05 310+ 0.30
BUN 43.10+ 3.50 2095+ 135 19.00+ 3.50 4395+ 025
[Phos 5744 052 6.04+ 121 6.09+ 0.52 526+ 113
Total protein 760+ 045 8.05+ 0.05 7.05+ 045 7.30+ 0.20
Chloride 116.00+ 1.00 117.50+ 0.50 112.00+ 1.00 119.00+ 2.00
CK 74.00+ 66.00 91.504+ 31.50 176.00+ 66.00 146.00+ 70.00
Cholesterol 141.00+ 4.00 134.50+ 4.50 158.00+ 4.00 160.00+ 4.00
Triglycerol 2500+ 0.50 18.00+ 4.00 13.50+ 0.50 —

Creatinine 0.70+ 0.05 0.80+ 0.10 0.75+ 0.05 L00+ 0.10

ALT, Alanine Transaminase; AST, Asparatate Transminase; ALP, Alkaline Phosphatase; BUN, Blood Urea Nitrogen, IPhos, Inositol

phosphate; Ck, Creatinin Kinase Each value is mean+ S.D.

Table VIII. Serum biochemical values of male beagle dogs in the 3rd blood collection

Groups Control T1 T2 T3

Dose (ug/kg/day) 0 115 115 115

parameter—No.of Animal 2 2 2 « 2

ALT 24.65+ 1.60 27156+ 3.3b 2625+ 2.35 29.95+ 3.0
AST 1850+ 1.20 3175+ 035 21.60+ 2.60 2550+ 720
ALP 47.50+ 15.50 110.50+ 71.50 46,00+ 1.00 60.50+ 22.50
Albumin 3.30+ 0.10 360+ 0.10 315+ 0.10 2.75+ 025
BUN 25.16+ 0.65 30.75+ 26b 2115+ 3.35 3345+ 20.35
[Phos 6.21+ 038 6.91+ 040 6.69+ 0.99 807+ 252
Total protein 8.00+ 060 8.40+ 040 7.70+ 0.20 705+ 0.65
Chloride 17.5+ 4.50 12400+ 4.00 112.50+ 3.50 117.00+ 3.00
CK 64.50+ 2.50 199.00+ 24.00 121.00+ 36.00 96.00+ 34.00
Cholesterol 2100+ 2.00 207.50+ 65.50 13750+ 5.50 195.00+ 62.00
Triglycerol 2750+ 9.50 4150+ 150 16.50+ 4.50 30.00+ 2.00
Creatinine 0.80+ 0.00 0.65+ 0.05 0.70+ 0.30 0.60+ 0.10

ALT, Alanine Transaminase; AST, Asparatate Transminase; ALP, Alkaline Phosphatase; BUN, Blood Urea Nitrogen, IPhos, Inositol

phosphate; Ck, Creatinin Kinase Each value is mean+ S.D.

Table IX. Hematological values of female beagle dogs in the 1st blood collection

Groups Control T1 T2 T3
Dose (ug/kg/day) 0 115 115 115
parameter—No.of Animal 2 2 2 2

RBC (X10*4) 673.00+ 3.35 623.50x 35.50 620.50+ 10.50 539.50+ 102.5
WBC (X50/ul) 252.00+ 0.35 22150+ 450 238.50+ 26.50 29450+ 23.50
Eosinophil (%) 14.00+ 71.50 350+ 050 1250+ 6.50 550+ 0.0
Banded neutrophil (%) 150+ 0.10 200+ 160 1.00 3.00+ 200
Segemented neutrophil (%) 62.00x 2.6b 68.50+ 4.50 59.00+ 7.00 5850+ 8.50
Lympocyte (%) 23.00+ 040 2700+ 3.00 24.50+ 4.50 24.00
Total protein (g/dl) 580+ 040 6.35+ 0.5 6.00 6.10+ 0.20
Fibrin (mg/dl) 200.00+ 4.00 350.00+ 150.00 100.00 200.00
PCV (%) 38.00£ 24.00 3500+ 2.00 3450+ 250 36.50+ 150
Hemoglobin (g/dl) 0.40+ 65,50 039+ 0.03 040+ 0.06 034+ 007

RBC, Red Blood Cell; WBC, White Blood Cell; PCV, Packed Cell Volume
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Table X. Hematological values of male beagle dogs in the 1st blood collection

Groups Control T1 T2 T3

Dose (ug/kg/day) 0 1.15 115 115
parameter—No.of Animal 2 2 2 2

RBC (X10"4) 578.00+ 28.00 561.00+ 55.00 631.00+ 77.00 601.00% 5.00
WBC (X50/ul) 297.00+ 4.20 276.00+ 9.00 209.50+ 19.50 259.00+ 51.00
Eosinophil (%) 500+ 4.00 450+ 250 950+ 450 700+ 5.00
Banded neutrophil (%) — 250+ 150 11.00 2.50+ 1.50
Segemented neutrophil (%) 64.00+ 4.00 64.00+ 5.00 55.00+ 2.00 60.50+ 3.50
Lympocyte (%) 26.50+ 250 2500+ 0.00 24.00+ 1.00 26,50+ 1.50
Total protein (g/dl) 645+ 0.15 635+ 0.15 6.00-+ 0.30 4556+ 1.35
Fibrin (mg/d}) 200.00+ 0.00 400.00+ 200.00 150.00+ 50.00 200.00+ 50.00
PCV (%) 40.00+ 2.00 39.00+ 650 38.50+ 4.50 36.50+ 050
Hemoglobin (g/dl) 0.37+ 006 039+ 0.09 043+ 0.02 037+ 0.02
RBC, Red Blood Cell; WBC, White Blood Cell; PCV, Packed Cell Volume, Each values are mean+ S.D.

Table XI. Hematological values of famale beagle dogs in the 2nd blood collection

Groups Control T1 T2 T3

Dose (ug/kg/day) 0 115 115 115
parameter—No.of Animal 2 2 2 2

RBC (X10%u) 780.00+ 55.00 696.50+ 70.50 672.00+ 69.00 834850+ 7.50
WBC (X50/ul) 226.00+ 9.00 400.50+ 16.50 608.00+ 9.00 1852.50+ 454.50
Eosinophil (%) 1.00+ 2,50 6.00+ 1.00 4.00 3.00
Banded neutrophil (%) 9.00+ 150 6.00+ 2.00 2.00 6.00
Segemented neutrophil (%) 49.00+ 5.00 7150+ 0.50 73.504+ 0.50 63.50+ 250
Lympocyte (%) 38.00+ 0.00 16.00+ 3.00 2300+ 0.00 2450+ 250
Total protein (g/dl} 720+ 0.15 6.95+ 0.15 6.65+ 0.15 6.45+ 0.05
Fibrin (mg/di) 100.00=+ 200.00 200.00 200.00 250.00+ 50.00
PCV (%) 4000+ 6,50 39.50+ 3.50 35.50+ 050 36.00+ 100
Hemoglobin (g/dl) 043+ 009 042+ 0.04 040+ 0.01 0.38+ 0.03
RBC, Red Blood Cell; WBC, White Blood Cell; PCV, Packed Cell Volume, Each values are mean+ S.D.
Table XII. Hematological values of male beagle dogs in the 2nd blood collection

Groups Control T1 T2 T3

Dose (ug/kg/day) 0 1.15 115 115
parameter—No.,of Animal 2 2 2 2

RBC (X10°W) 704.00+ 30.00 762.00+ 146.00 607.00+ 77.00 502,00+ 65.00
WBC (X50/ul) 24100+ 0.00 594.50+ 125.50 827.00+ 156.00 1239.50+ 201.50
Eosinophil (%) 1200+ 150 1.50x 050 3.00+ 2.00 1.50+ 0.50
Banded neutrophil (%) 500+ 0.00 1050+ 9.50 9.50+ 0.50 850+ 1.50
Segemented neutrophil (%) 5750+ 050 64.50+ 1.50 69.00+ 3.50 66.50+ 10.50
Lympocyte (%) 2700 2.00 2250+ 850 1850+ 1.50 2350+ 850
Total protein (g/dl) 6.70+ 0.30 6.50+ 0.20 6.20+ 0.00 625+ 005
Fibrin (mg/dl) 200.00+ 100.00 350.00+ 50.00 350.00£ 50.00 2560.00+ 50.00
PCV (%) 48.00+ 6.00 4450+ 12.50 36.50+ 5.00 29.00+ 200
Hemoglobin (g/dl) 039+ 002 039+ 0.01 039+ 0.03 033+ 0.03

RBC, Red Blood Cell; WBC, White Blood Cell; PCV, Packed Cell Volume, Each values are mean+ S.D.
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Table XIII. Hematological values of female beagle dogs in the 3rd blood collection

Groups Control T1 T2 T3
Dose (ug/kg/day) 0 1.15 115 115
parameter—No.of Animal 2 2 2 2

RBC (X10*u) 635.00+ 55.00 804.00+ 69.00 795.00+ 135.00 478.00+ 121.00
WBC (X50/u) 22600+ 9.00 344 50+ 40.50 588.50+ 70.50 766.50+ 599.50
Eosinophil (%) 200+ 250 11.00+ 4.00 3.00+ 100 3.50+ 250
Banded neutrophil (%) 7.00+ 150 5504+ 3.50 13.00+ 10.00 6.00+ 2.00
Segemented nettrophil 77.00+ 5.00 58.50+ 4.50 7250+ 14.50 71.00+ 16.00
(%)

Lympocyte (%) 21.00+ 0.00 22.00+ 200 11.00x  3.00 19.00+ 11.50
Total protein (g/dl) 690+ 015 6.60+ 0.30 6.70+ 0.30 615+ 0.15
Fibrin (mg/dl) 200.00+ 100.00 150.00+ 50.00 250.00+ 50.00 550.00+ 150.00
PCV (%) 41.00+ 6.50 38.00+ 1.00 43.00+ 3.00 3150+ 0.50
Hemoglobin (g/dl) 033+ 0.09 0.36+ 0.00 035+ 0.02 033+ 0.00
RBC, Red Blood Cell; WBC, White Blood Cell; PCV, Packed Cell Volume, Each values are mean+ S.D.

Table XIV. Hematological values of male beagle dogs in the 3rd blood collection

Groups Control T1 T2 T3
Dose (ug/kg/day) 0 1.15 115 115
parameter—No.of Animal 2 2 2 2

RBC (X10%u) 1123.00+ 8.50 681.50+ 107.50 702.00+ 16.00 453.00=- 132.00
WBC (X50/u) 222.00+ 5.00 321.50+ 18.50 413.00+ 33.00 962.50+ 349.50
Eosinophil (%) 200+ 050 450+ 150 1.00+ 0.00 400+ 0.00
Banded neutrophil (%) 9.50+ 0.50 550+ 2.50 6.50+ 0.50 1500+ 1.00
Segemented neutrophil (%) 56.50+ 4.00 66.50+ 5.50 7350+ 2.50 5850+ 6.50
Lympocyte (%) 3250+ 350 2650+ 650 1850+ 2.50 2350+ 650
Total protein (g/dl) 7.10+ 0.10 7.00+ 0.10 6.60+ 0.10 6.75+ 0.65
Fibrin (mg/dl) 250.00+ 50.00 250.00+ 50.00 250.00+ 50.00 300.00+ 100.00
PCV (%) 38.00+ 1.00 4800+ 7.00 37.00+ 3.00 37.00+ 6.00
Hemoglobin (g/dl) 0.38+ 0.01 032+ 0.02 0.38+ 0.02 0.28+ 0.06

RBC, Red Blood Cell; WBC, White Blood Cell; PCV, Packed Cell Volume, Each values are mean+ S.D.
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Fig. 1. The liver of beagle dog treated with vehicle. H&E,
X 400.

Fig. 2. The liver of beagle dog treated with DA-3030(G-CSF)
115 pg/kg/day. Megakaryocyte, were observed(arrow head).
H&E, X400.

=3 el e AdEe ztony SalAle] FEE A
2 2-$ 7k megakaryoctesE o] Fe] 2 QlelthFig. 6a,
vl A 5% AHg ®eolw glgdc) hemosi-
derin-2 d 1 A HE FEE
2= 2T Ae AR 5 LA Ee A |k
o] ?}Zﬂﬂ-ﬁ"— °‘ii‘:HFlg 7). HEEd e 2pe T
AR Ze] el gz :F"Ef% Fdem(Fig. 8), o]&dt
Awe 27h82Fig 9) W 28 Z(Fig 10) 2o} 4]
FHE 2ol viehlodoh gl 4o 74
Az et 352 Z7)sle] 4 ELafo]e] FRo] 7]
FAE A poker, FAHALFAE megakaryocytese}
Mol BE 2 Z718a Ytk AP E )z T
Hlate] zkasta qleloh SoldZe AAFe Heel A
A= ow, gFAEE AY TE=Ezx] oigir)
ARE dz2gd 289 Aol saRe] Ay
o calcium #2he] Fhat=]gich

grw

= no

rle =

Fig. 3. The spleen of beagle dog treated with vehicle. Mega-
karyoctye was observed. H&E, X100.

Fig. 4. The spleen of beagle dog treated with DA-3030(G-
CSF) 115 pg/kg/day. Megakaryocyte, hemosiderin  deposit
{small arrow head), normoblast were obsereved(small opened
arrow head). H&E, X100.

hg 5. The sp]een of beagle dog treated with DA- .30.30(0-
CSF) 115 ug/kg/day. Megakaryocyte, (arrow haad) and nor-
moblast(opened arrow head) were observed. H&E, < 100.
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Fig. 6. (a) The spleen of beagle dog treated with DA-3030(G-
CSF) 115 ug/kg/day. Highly increased normoblast, megakary-
ocytes were observed. H&E, X100. (b) Highly megnification
of Fig. 6b. H&E, x400.

el __ TR A
Fig. 7. The bone marrow of beagle dog treated with vehicle.
H&E, x400.

A AR A odsfo @ Her} $7]2] AE Holi
usdch g2kt gHAglel 7t A A=
g3 Ao] HEE ¢l

Fig. 8. The bone marrow of beagle dog treated with DA-
3030(G-CSF) 1.15 ug/kg/day. Bone marrow cells were increa-
sed and mild hematopoiesis were observed. H&E, X 100.

Fig. 9. The bone marrow of beagle dog treated with DA-
3030(G-CSF) 1.15 ug/kg/day. The lipid droplet was decreased,
and normoblast colony(arrow head), polynuclear megakaryoc-

yte were increased. H&E, X100.

Fig. 10. The bone marrow of beagle dog treated with DA-
3030(G-CSF) 115 ug/kg/day. The lipid droplet was disappea-
red and normoblast colony, polynuclear megakaryocyte were
highly increased. H&E, 100.
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