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ABSTRACT

We have investigated the genotoxicity of 3 chemicals, aluminum oxide, calcium oxide, sodium tetraborate
using mammalian erythrocyte with micronucleus induction. It was performed using 9 week male ICR mice. At
24 hours after treatment with 3 chemicals with oral route, mice were sacrificed and bone marrow cells were pre-
pared for smear slides. As aresult of counting the micronucleated polychromatic erythrocyte (MNPCE) of 2,000
polychromatic erythrocytes (PCE), al treatment groups did not show statistically significant increase than nega-
tive control group. And there was no clinical sign related with injection of the 3 chemicals. It was concluded
that the 3 chemicals did not induce micronucleus in the bone marrow cells of ICR mice, and these results indi-
cate that the 3 chemicals have no mutagenic potential under the condition in each studies.
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Table 1. Animal body weight of main micronucleus test

with orally exposed to Al,Os

. . No. of  Average body
Time Concentration animals  weight (g)
Negative control
(1% CMC sol'n) 6 39.35+1.77
500 mg/kg b.w. 6 39.68+1.53
24 hour 1,000 mg/kg b.w. 6 39.20+2.14
2,000 mg/kg b.w. 6 39.65+1.69
Positive control 6 3937+ 158

(MMC, 0.5mg/kg b.w.)

Table 2. Animal body weight of main micronucleus test

with orally exposed to CaO

. . No. of  Average body
Time Concentration animals  weight (g)
Negative control

(Olive oil) 6 38.31+1.87

500 mg/kg b.w. 6 38.73+1.74

24 hour 1,000 mg/kg b.w. 6 38.44+1.42
2,000 mg/kg b.w. 6 38.42+1.63

Positive control 6 38.3342.19

(MMC, 0.5mg/kg b.w.)

Table 3. Animal body weight of main micronucleus test

with orally exposed to Na:B4O;

) . No. of  Average body
Time Concentration animals  weight (g)

Negative control

(1% CMC sol'n) 6 39.41+1.56

500 mg/kg b.w. 6 39.26+1.78

24 hour 1,000 mg/kg b.w. 6 39.40+1.78

2,000mg/kg b.w. 6 39.43+1.84

Positive control 6 3911+ 1.97

(MMC, 0.5mg/kg b.w.)
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Table 4. The results of main micronucleus test with Al,Os (for 24 hours)

G Animal N PCE* MNPCE** MNPCE (PCE+NCE***) PCE PCE/
roups nimaliNO.  ohserved  observed  frequency (%) counted counted  (PCE+NCE) (%)
1001 2036 4 0.20 508 270 53.15
1002 2034 2 0.10 533 283 53.10
1003 2024 1 0.05 542 162 29.89
1005 2019 3 0.15 503 230 45.73
1006 2034 4 0.20 523 270 51.63
Mean+ SD - — 0.13+0.06 — - 47.66+9.14
1101 2046 5 0.24 537 252 46.93
1102 2052 3 0.15 509 250 49.12
1103 2034 0 0.00 509 280 55.01
500 mg/kg bw. 1104 2039 4 0.20 580 208 5138
1105 2041 4 0.20 511 262 51.27
1106 2050 4 0.20 507 234 46.15
Mean+ SD - - 0.16+0.09 - - 49.98+3.28
1201 2107 2 0.09 522 232 44.44
1202 2062 3 0.15 501 197 39.32
1203 2049 3 0.15 552 109 19.75
1000mgkgbw, 1204 2016 3 0.15 560 188 3357
1205 2039 5 0.25 519 224 43.16
1206 2054 3 0.15 525 173 32.95
Mean+ SD - - 0.15+0.05 - - 35.53+9.07
1301 2060 1 0.05 505 162 32.08
1302 2012 3 0.15 530 180 33.96
1303 2055 2 0.10 530 85 16.04
2000mgkgbw, 1304 2033 3 0.15 511 218 42,66
1305 2046 2 0.10 516 264 51.16
1306 2019 3 0.15 540 251 46.48
Mean+ SD - - 0.11+0.04 - - 37.06t+12.61
1401 2043 20 0.98 509 271 53.24
1402 2030 25 1.23 525 299 56.95
MMC 1404 2047 13 0.64 538 150 27.88
0.5mglkg bw. 1405 2067 7 0.34 508 234 46.06
1406 2016 10 0.50 511 148 28.96
Mean+ SD - - 0.89+0.50 - - 44.02+12.59

*PCE, Polychromatic erythrocyte; ** MNPCE, Micronucleated Polychromatic erythrocyte; ***NCE, Normochromatic erythrocyte

I A FEoA A e] FAFA] Ak o] g A FeA HAZ LFEH [P
S Y 27l 0.13+0.06%, 500 mg/kg

AuIAEAARE Bz 3l R EEAE HlEE
2,000mg/kgbw.& 2o} 1 ex=z Fn) 1/29] 3 bw. Eo]Zol|A 0.16+0.09%, 1,000 mg/kg b.w. =
A R =L, SANEL, LS A, o2elA 0.15+0.05%, 2,000 mg/kg bw. Fof e
2477 Fo7|zke = ste] BAIPS $asloleh. M 0.11+0.04%=2 HEEo] SA R v}
Aluminum oxide®] 7-¢- FE/NAEE oF 2,000/ o FAHoR {23 Heo]E e T
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Table 5. The results of main micronucleus test with CaO (for 24 hours)
G Animal N PCE*  MNPCE** MNPCE (PCE+NCE***)  PCE PCE/
roups nmaNO. ohserved  observed  frequency (%) counted counted  (PCE+NCE) (%)
1001 2086 1 0.05 508 284 55.91
1002 2044 3 0.15 567 338 59.61
1003 2085 4 0.19 516 277 53.68
Neganve control 1004 2008 4 0.20 522 291 55.75
1005 2015 3 0.15 502 281 55.98
1006 2199 1 0.05 514 274 53.31
Mean=+ SD - - 0.13+0.07 - - 55.71+2.25
1101 2080 2 0.10 508 212 41.73
1102 2008 3 0.15 506 265 52.37
1103 2017 2 0.10 501 256 51.10
500 mg/kg b.w. 1104 2045 6 0.29 520 266 51.15
1105 2036 3 0.15 503 255 50.70
1106 2121 4 0.19 508 182 35.83
Mean+ SD - - 0.16+0.07 - - 47.15+6.77
1201 2046 1 0.05 501 297 59.28
1202 2012 3 0.15 511 267 52.25
1203 2069 3 0.14 556 267 48.02
1,000 mg/kg b.w. 1204 2068 1 0.05 559 306 54.74
1205 2074 2 0.10 563 336 59.68
1206 2045 5 0.24 517 283 54.74
Mean+ SD - - 0.12+0.05 - - 54.79+4.39
1301 2074 2 0.10 507 209 41.22
1302 2220 2 0.09 522 280 53.64
1303 2048 1 0.05 504 236 46.83
2,000 mg/kg b.w. 1304 2001 2 0.10 523 289 55.26
1305 2044 2 0.10 500 231 46.20
1306 2104 2 0.10 544 184 33.82
Mean+ SD - - 0.09+0.02 - - 46.16+7.95
1401 2102 16 0.76 519 257 49.52
1402 2038 18 0.88 506 293 57.91
MMC 1404 2039 18 0.88 567 293 51.68
0.5mg/kg b.w. 1405 2059 13 0.63 502 255 50.80
1406 2017 18 0.89 550 208 37.82
Mean+ SD - - 0.81+0.10 - - 48.31+7.19

*PCE, Polychromatic erythrocyte; **MNPCE, Micronucleated Polychromatic erythrocyte; *** NCE, Normochromatic erythrocyte

94 slolek 5 2 2jetuael] o
EEEEL EX P g

I}, SAY) 2ol A 47.66+9.14%, 500 mg/kg b.w.
Eod Zol| 4] 49.98:+3.28%, 1,000 mg/kg bw. Foi 2
o] 4] 35.53+9.07%, 2,000 mg/kg b.w. F-of Fol| A=

37.06+12.61%= &= o], LA Tl n]ste]
Aoz folall Aol B e FTe #3
97 Qgick = = setude] oja T4AE A
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Table 6. The results of main micronucleus test with NaxB4O- (for 24 hours)

Groups Animal No PCE* MNPCE** MNPCE (PCE+NCE***) PCE PCE/
up : " observed observed  frequency (%) counted counted  (PCE+NCE) (%)

1001 2050 2 0.10 522 276 52.87
1002 2056 4 0.19 558 231 41.40
1003 2116 3 0.14 530 188 35.47
Negative control 1004 2031 4 0.20 519 317 61.08
1005 2064 4 0.19 506 156 30.83
1006 2078 1 0.05 517 198 38.30

Mean+ SD - — 0.15+0.06 - - 43.33+11.43
1101 2062 3 0.15 509 149 29.27
1102 2021 1 0.05 517 237 45.84
1103 2016 3 0.15 516 179 34.69
500 mg/kg b.w. 1104 2128 1 0.05 546 227 41.58
1105 2055 3 0.15 566 218 38.52
1106 2029 3 0.15 526 170 32.32

Mean+ SD - - 0.11+0.05 - - 37.04+6.14
1201 2022 1 0.05 516 280 54.26
1202 2017 3 0.15 504 142 28.17
1203 2045 4 0.20 510 158 30.98
1,000 mg/kg baw. 1204 2060 3 0.15 658 225 34.19
1205 2010 5 0.25 513 150 29.24
1206 2019 3 0.15 579 198 34.20

Mean+ SD - - 0.16+0.07 - - 35.17+9.68
1301 2055 7 0.34 542 187 34.50
1302 2029 3 0.15 531 237 44.63
1303 2038 4 0.20 607 172 28.34
2,000 mg/kg bw. 1304 2042 2 0.10 541 140 25.88
1305 2047 4 0.20 615 209 33.98
1306 2005 5 0.25 524 145 27.67

Mean+ SD - - 0.20+0.08 - - 32.50+6.90
1401 2052 24 1.17 511 176 34.44
1402 2050 14 0.68 578 195 33.74
positive control 1403 2015 16 0.79 525 148 28.19
MMC 1404 2329 18 0.77 508 278 54.72
0.5mg/kg bw. 1405 2003 11 0.55 515 221 42.91
1406 2059 23 1.12 512 221 43.16

Mean+ SD - - 0.85+0.25 - - 39.53+9.42

*PCE, Polychromatic erythrocyte; ** MNPCE, Micronucleated Polychromatic erythrocyte; ***NCE, Normochromatic erythrocyte

0.16+0.07%, 1,000 mg/kg b.w. Fojel|A] 0.12+
0.05%, 2,000 mg/kg b.w. F-of 7-ell A= 0.09+0.02%
= BAHe] AWzl wald FARo 4
A Abol® UER FelzTe WA bk
=3 QA HYF F AT e B
st A3}, A =Tl A] 55.71+2.25%, 500 mg/kg

bw. o] Ze| A 47.15+6.77%, 1,000 mg/kg b.w.
Eof el A 54.7944.39%, 2,000 mg/kg b.w. F-o
oAM= 46.16+7.95%=2 THAE o], A 2ol
Hjgled BAH oz {3t zlolE HERA Fod
T FEEA] ket (Table 5).

Sodium tetraboratee] 73-$- 43 E3 HP 9] 1l
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= S zZA 0.15+0.06%, 500 mg/kg b.w.
Eoj oA 0.1140.05%, 1,000 mg/kg b.w. Fof -
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