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Abstract — Mutagenic potential of HM10411(recombinant human granulocyte colony stimulating factor) was
evaluated by bacterial reverse mutation test, in vitro chromosome aberration test and in vive micronucleus test.
The bacterial reverse mutation test was performed using the histidine auxotroph strains of Salmonella typh-
imurium TA100, TA1535, TA98, TA1537 and tryptophan auxotroph strain of Escherichia coli WP2 uvrA. The
negative results of the bacterial reverse mutation test suggest that HM10411 does not induce mutation, in the
genome of Salmonella typhimurium and E. coli under the conditions used. In addition, it has little clastoge-
nicity either in vitro chromosome aberration test or in vivo micronucleus test. For in vitro chromosomal aber-
ration test, Chinese hamster lung(CHL) cells were exposed to HM10411 of 23, 46 or 92 pg/ml for 6 or 24
hours in the absence and for 6 hours in the presence of metabolic activation system. There was no significant
increase in the number of aberrant metaphase in HM1041]-treated groups at any dose levels both in the pres-
ence and absence of metabolic activation system. The micronucleus test was carried out using specific patho-
gen free(SPF) 7-week old male ICR mice. The test item, HM 10411 was intraperitoneally administered at 1150,
2300 or 4600 pg/kg once a day for 2 consecutive days. There was no significant increase in the frequencies of
micronucleated polychromatic erythrocytes(PCEs) at any treated groups compared with negative control
group. Thercfore, these results demonstrate that the test item, HM10411, was not mutagenic under the con-

dition of these studies.
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Table L. Result of bacterial reverse mutation assay with HM 10411
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Tester Test itemn Dose Colonies/plate(Mean)[Factor}"
et (Lg/plate) Without $-9 mix With 8-9 mix
TA100 Untreated - loeq
12545
HM10411 12 126+ 6 119&141[1%
23 128+11[1.0] 1113 [ 1.0]
e 12128 [ 1.0] 118+10]0.9]
o 10943 [ 0.9] 117+5 [ 0.9]
e 11548 [ 0.9] 109+5 [ 0.9]
. 54 10948 [ 0.9] '
8 0-4 585483 [4.6] 60734 ]
: _ +34 [ 4.6]
TA1535 Untreated n 19+1 ot
HM10411 13 20:2 164 [2 8Jél]
12 1942 [ 1.0] 1922 [ 1.0]
» 18+3{0.9] 1752 0.9]
o 2043 [ 1.0] 174 [ 0.9]
- 18+4[0.9] 13+2 [ 0.7]
o & 17+3 [ 0.9] '
S8 3 41643 [20.8] 472434 [23.6]
TA98 Untreated - 2144 o
FIM10411 13 211 2743 P ég?i
23 23+3[1.1] 2042 [ 0.9]
P 2153 [ 1.0] 27£1{0.9]
o 2241 [ 1.0] 27+5[0.9]
o 2242 [ 1.0] 28+1109]
oo 81 202 [ 1.0] ' '
2 - 303427 [14.4]
2-AA 0.4 44730 [14.4]
TA1537 Untreated - 14 1 e
HM10411 1 g 1443 1623 [1(7)%945
b 1544 [ 1.0] 16+2 [ 0.9]
. 14=2 [ 0.9] 1541 [ 0.9]
o 154 [ 1.0 14£210.9]
o 1343 [0.9] 1542 0.9]
oan o 133 [ 0.9] '
257+15 [ 4.6] 1
2-AA 2 539423 [31.70
E. coli Untreated - 101 =
WP2 uvrA HM10411 0 81 (oo,
" 102 0.9
b 811 1.0] 111 % 1.0%
23 102 [ 1.3] 9+1[0.8]
o 7=1[0.9] 7£3[0.6]
2 743 [0.9] 9:2[0.8]
0o 84 742 [0.9] o
Q - 10644 [13.3]
Qe 2 49843 [45.3]

2No. of colonies of treated plate/No. of colonies of negative control plate Abbreviation: SA: Sodium azide; 2-AA: 2-Aminoanthracene;

4NQO: 4-Nitroquinoline-1-oxide; 9-AA: 9-Aminoacridine.
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Table I, Result of chromosome aberration test of HM 10411

Dose  S9 Treatment Numberof Number of Number of findings/200 metaphases
Test item n § Time? Aberrant Total Chromosome type Chromatid type
(Hgiml) miX Gy Metaphases  Aberrations 02 DET.  EXC ~ DEL Exc COher PPHER

Untreated - + 6-18 1/ 0% 1/0 1 0 0 0 0 0 2+0
HM10411 0 + 6-18 2/ 1 2/1 1 0 1 0 0 0 0+0
23 + 6-18 1/0 1/0 1 0 0 0 0 0 0+0
46 + 6-18 0/0 0/0 0 0 0 0 0 0 1+0
92 + 6-18 0/0 0/ 0 0 0 0 0 0 0 0+0
CPAD 12+ 6-18 64/61%% 105/96 9 1 1 11 83 0 0+0
Untrecated - - 6-18 0/0 0/0 0 0 0 0 0 0 240
HM10411 0 - 6-18 0/0 0/0 0 0 0 0 0 0 14+0
23 - 6-18 0/0 0/0 0 0 0 0 0 0 2+0
46 - 6-18 0/0 0/0 0 0 0 0 0 0 0+0
92 - 6-18 0/0 0/0 0 0 0 0 0 0 0+0
EMS? 1000 - 6-18 59/57%%* 77/75 2 0 2 4 66 3 1+0
Untreated - - 24-0 0/0 0/0 0 0 0 0 0 0 1+0
HM10411 0 - 24-0 171 170 1 0 0 0 0 0 0+0
23 - 24-0 1/1 /0 0 0 1 0 0 0 1+0
46 - 24-0 0/ 0 0/0 0 0 0 0 0 0 0+0
92 — 24-0 0/0 0/0 0 0 0 0 0 0 0+0
EMS 800 - 24-0 51/51%* 61/61 0 0 0 4 57 0 0+0

**Sionificantly different from the control at P<0.01, Fishers exact test “Treatment time-recovery time, “Gaps included/excluded,
Abbreviation: DEL: Deletion; EXC: Exchange; PP: Polyploid; ER: Endoreduplication; CPA: CyclophosphamideHO; EMS:
Ethymethanesulfonate.

Table 11L Micronucleus 1est of HM 10411 in male ICR mice

Chemical Dose No. of MNPCE?/2000 PCE’s PCE/(PCE+NCE)
Treated (ng/kg) Animal (Meant5.D.) (Mean=S.D.)
Vehicle 0 6 1.67+1.21 0.49+0.10

HM10411 1150 6 0.67+0.52 0.4440.06

2300 6 0.50+0.55 0.41+0.07
4600 6 0.50£0.55 0.41£0.10
CPA 70 6 70.50:12 55% b 0.35+£0.04%*¢

™ Significanily different from the control at P<0.01,> MNPCE: PCE with one or more micronuclei,"Mamn-Whitney’s U-test, “Student’s
L-test, Abbreviation: PCE: Polycliromatic erythrocyte; NCE: Normochromatic erythrocyte CPA: Cyclophosphamide- H,0.
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