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Abstract— The mutagenicity of DA-3030(rhG-CSF)was studied by reverse mutation test, chromosome aberration
test and micronucleus test. The reverse mutatuon test in bacteria was performed using Salmonella typhinturium
strain TA100, TA98, TA1535 and TA1537 with rhG-CSF in any of the concentrations(150, 75, 37.5, 18.75,
9.375 and 4,6875 ug/plate), no increase in the number of revertant colonies in each strain was observed, irrespe-
ctive of treatment with the metabolic activation system(S-9 mix) The chromosome aberration test was carried
out using CHL cells, cell line from chinese hamster lung . With 4 doses(75, 37.5, 18.75 and 9.375 ug/mi)
of rhG-/CSF the cells were treated for 24 or 48 hours in the direct method or for 6 hours followed by
18 hour-expression time in the metabolic activation method. Results of the study showed, by the direct method
or metabolic activation method, no trend toward increase in the number of aberrant metaphase. The micronuc-
leus test was carried out using ICR mice at the age of 8 weeks. Three doses(862.5, 1725 and 3450 ug/kg)
of DA-3030 were admintstered intraperitoneally with single shot and bone marrow cells were sampled at
24 hours after administration. Neither the number of polychromatic ervthrocytes with micronuclei nor the
ratio of normochromatic erythrocytes to polychromatic erythrocytes increased singinficantly in each dose, com-
pared with a vehicle control. These results indicate that rhG-CSF has not mutagenic potential under the

conditions.
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Table 1. Reversion assay of DA-3030 using Salmonella typhi-
Murinm

Test Test Dose Mean of revertants+ SD
strain  article  (ug/plate) withoutS-9mix withS-9mix
TA1535 Untreated - 18+ 2 20+ 1
SAY 1 687+ 70
DA-3030 0 19+ 2 21+ 5
4.6875 20+ 1 23+ 7
9.375 21+ 3 23+ 3
18,75 21+ 2 22+ 2
375 19+ 3 20+ 3
75 20+ 3 23+ 5
150 21+ 2 23t 2
TA153 Untreated — 14+ 4 13+ 5
9AAY 50 473+ 74
DA-3030 0 16+ 2 12+ 3
4.6875 14+ 3 14+ 2
9.375 154+ 2 14+ 3
18.75 19+ 1 13+ 5
375 18+ 2 134 2
75 15+ 3 14+ 5
150 16+ 2 14+ 5
TA98  Untreated — 22+ 7 35+ 11
2AFY 1 220+ 9
DA-3030 0 25+ 11 34+ 6
4.6875 23+ 5 34+ 4
9.375 27+ 6 34+ 6
18.75 23+ 6 32+ 1
375 25+ 2 36+ 11
75 23+ 3 34+ 8
150 20+ 1 30+ 5
TA100 Untreated - 84+ 6 82+ 6
SAY 1 836+ 12
DA-3030 0 78+ 8 81+ 8
4.6875 74+ 4 89+ 8
9.375 82+ 8 89+ 8
18.75 82+ 8 82+ 11
375 81+ 3 80+ 5
75 78+ 2 78+ 6
150 83+ 6 81+ 8

DSA; Sodium azide. ?AA: 9-aminoacridine. YAF; 2-aminofluo-
rene
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Table II. Chromosome aberration test of DA-3030 by continuous treatment of CHL cells without S-9 mix.
Treat. time Dose Aberrant Type of Aberrations(%)"
Compounds

(hr) (ug/ml) Metaphases g csg cth csh ctr cse pol end
Untreated 24 - 2 2 2 0 0 0 0 0 0
Untreated 48 - 1 0 0 0 0 1 0 0 0
DA-3030 24 0 2 1 1 0 0 0 0 0 0
9.375 0 0 0 0 0 0 0 0 0
18.75 2 2 1 0 0 0 0 0 0
375 1 1 0 0 0 0 0 0 0
75 2 0 1 1 0 0 0 0 0
48 0 1 0 0 0 0 0 0 1 0
9.375 1 1 0 0 0 0 0 0 0
18.75 1 0 0 0 0 0 0 0 0
375 0 0 0 0 0 0 0 0 0
75 1 0 1 0 0 0 0 0 0
MMC? 24 0.05 38 15 5 13 2 14 2 4 0
48 0.05 36 13 4 6 0 18 5 1 0

DExplanation of abbreviation : etg; Chromatid Gap, csg; Chromosome Gap,ctb; Chromatid Break, csb; Chromosome Break, cte; Chromatid
Exchange, cse; Chromosome Exchange, pol; Polyploid, end; Endoredupication. MMC : Mitomycin C

Table . Chromosome aberration test of DA-3030 by short time" treatment of CHL cells with 5-9 mix.
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UDrug treatment; 6 hours, expression time; 18 hours »Explanation of abbreviation: ctg; Chromatid Gap, csg: Chromosome Gap, ctb;
Chromatid Break, csb: Chromosome Break, cte; Chromatid Exchange, cse; Chromosome Exchange, pol; Polyploid, end; Endoredupication.

9B[alP; Benzolalpyrene
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Table IV. Micronucleus test on mice treated with DA-3030
Compounds Route Dose (ug/kg) Samplingtime (hr) Sex No.ofanimals MNPCE/PCE" (Min-Max) NCE/PCE? (Min-Max)

Vehicle ip. - 24 M 6 0.08+ 0.09(0.0-0.2) 112+ 0.12(0.94-1.23)
control F 6 0.10+ 0.10(0.0-0.2) 1.12+ 0.13(0.97-1.34)
862.5 24 M 6 0.10« 0.06(0.0-0.2) 1.10+ 0.41(0.75-1.86)

F 6 0.10+ 0.12(0.0-0.3) 1.23+ 0.35(0.84-1.65)

DA-3030 ip. 1725 24 M 6 0.08+ 0.04(0.0-0.1) 1.00+ 0.10(0.87-1.17)
F 6 0.12+ 0.11(0.0-0.3) 1.30£ 0.37(0.74-1.86)

3450 24 M 6 0.12+ 0.07(0.0-0.2) 1.424 0.39(0.98-2.11)

F 6 0.08+ 0.07(0.0-0.2) 1.20+ 0.26(0.90-1.65)

Mitomycin C ip. 2000 24 M 6 3.08+ 1.00%(1.3-4.1) 1.88+ 0.61*(1.20-2.98)
F 6 3.70+ 1.05%(2.5-4.9) 1.89+ 0.29%(1.54-2.27)

DThe percentage of polychrocytes with micronuclei was calculated from 1000 polychromatic erythrocytes (Mean+ S.D.). ?The ratio of
normochromatic erythrocytes to polychromatic erythrocytes (Mean+ S.D.). *; Signilicanily different from the vehicle control (p<0.05)

zFe $ANETO vid F490E
tHp<0.05).
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