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ABSTRACT : The present study was performed to validate an automated image analysis system (Loats
Automated Micronucleus Scoring System) for the mouse bone marrow micronucleus assay, comparing with
conventional microscopic scoring. Two studies were conducted to provide slides for a comparison of micro-
nucleated polychromatic erythrocytes (MNPCEs) values collected manually to those collected by the auto-
mated system. Test article A was used as an example of a compound negative for the induction of
micronuclei and test article B was used as a micronucleus-inducing agent to elicit a positive response.
Cyclophosphamide was included to provide an positive control in two studies. Bore marrow samples were
collected 24 h after administration of test article A and B in male ICR mice. The cells were fixed with abso-
lute methanol and stained with May-Grunwald and Giemsa. The number of MNPCEs was determined by
the analysis of 1000 total PCEs per bone marrow sample. In addition to micronucleus scoring, an index of
bone marrow toxicity based on PCE ratio (% of PCEs to total erythrocytes] was determined _for each sam-
ple. The automated and manual scoring was similar when the MNPCEs incidence induced by each test
article was less than 10. However, manual scoring was able to effectively enumerate micronucleated PCEs
in mouse bone marrow when MNPCEs incidence was more than 10, such as cyclophosphamide treatment.
Conversely, PCE ratio was superior in computer-assisted image analysts. Taken together, it is suggested
that improvement of the automated image analysis may be necessary to render the automatic scoring as
sensitive as manual scoring for routine counting of micronuclei, especially because it is superior in ohjectiv-
ity and high throughput scoring.
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Table 1. Comparison of automated and manual microscopic micronucleus data with test article A, test article B and cyclophosphamide

Dose MNPCEs* (mean+SD) %PCE" (mean+SD)
Treatment
(mg/kg) Manual Automatic Manual Automatic
Test article 0 1.0+0.6 0.7+0.6 56.2+6.3 56.4+3.6
A 62.5 0.320.5 0.9+04 51.3+4.5 43.5+7.6*
125 0.5+0.5 1.2+0.8 50.2+2.6 43.6+5.6*
250 0.620.5 1.320.6 45.6+9.4 37.9+12.4%
CPA° 70 26.716.2%* 12.4+3.9%* 46.0+3.0%* 37.9+12.5%
Test article 0 0.8£0.5 1.2+0.8 49.8+6.5 49.6+10.1
B 185 2.0+0.0%* 1.8+£0.8 48.6£7.4 45.6+8.8
375 5.240.8%% 5.243 3%* 39.8+54 44.8+4.9
750 6.020.87%+* 5.082.6%* 38.0+5.5 42.5+8.7
1500 7.6+0.6%* 5.0+2.6%* 41.0£5.7 41.0+6.7
CPA 70 20.0£3.2%* ’ 8.028.1%* 38.2+5.4% 34 247.7%

*MNPCEs = Micronucleated polychromatic erythrocytes. Values are based on 1000 PCEs per animal.
*%PCEs = 100xPCE/(PCE + NCE). Values are based on 1000 erythrocytes per animal.

“CPA: cyclophosphamide.
*p < 0.05 when compared to vehicle control, one tailed r-test.
**p < 0.01 when compared to vehicle control, one tailed #-test.
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Fig. 1. Correlation between automated analysis and manual analysis
of MNPCEs. The autornated MNPCEs scoring of each mouse is
plotted against the corresponding manual scoring. The r-value
indicates a correspondence existing between two methods.
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Fig. 2. Correlation between automated analysis and manual analysis
of %PCE. %PCE was determined by analyzing 1000 total ery-
throcytes. The automated %PCE of each mouse is plotted against the
corresponding manual scoring. The r-value indicates a correspondence
existing between two methods.
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