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T, AL FEEOBIERE O RAMIN T I N TE
5, PR A O Bin vitro GRERAEIN) /MR R
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U7z, EEYRMT R A 55 U 7= 3808 D ERs T 257V
ERERDTE IS DN THESIT 5,
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I\IZERER D B EhARAfT

MR A * — 2 v 7 &3, EORIEMEE O MBS O ik
$ & RN 2 B E AT S il T b 5, MR TYY
@ L -l e e O M RER O, K& &, B
&, B &0 o 2 EERORH: A Ei D BB
L. BRI BZENTE S, ZOHHi%in vitro/ M
AT 2 Z & T2 2 ) — = v 7 oitldil
PRNBEZEZ, A X =7 F 94 F—12k5H
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HE i vitro/MERRER TIE, (LR AR &

B Application of image analysis to micronucleus test on determination of cell type and micronuclei.
A) Microscopic image of main nuclei and a micronucleus (indicated by a white arrow) after staining,

B) Composite image after image analysis.

Binucleated cells (yellow), mono- or multinucleated cells (pink), main nuclei (blue) and a micronucleus

(aqua, indicated by a white arrow).
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7=tk MR % IED 23RN E R, e sy 2
FROBINC & 5 KMl (> Ok % F oM,
Fig. 1) #8594 %, ZHU/IMEH Z ORI ORI
BT B ZEICRB DT, HIZFEIC KD ET R
WML G A RO Ak (Fig. 18A1) & LT#
WENB, —J, AL OO, 2[2)
YL T BRGNS ISR DR R & Ly, il
AEPEDIRIE & 7 2 MR 25K 2 728, &4 O
fakd FA L CE R 20BN D B,

N Ml AN b 72 > T, RO S
BRI A Gk U TR OB A R B L 72 1T Ml D A
AR L UUMMOHBEEZYET 20 ED B 5, 7.
B0 A 5 MDD Z N ZFNDIE L WO DIRIEDE
T e 5% & EAEEIEDO KR 21T - 72, MilaofEfE
RIEE T FEaROMEP RN EfE 4 O
AT EAT o AR, MO K & S RFRE £ Mk TR IS

O3 & B EEARIERE A R U7z, ISR ST 4 —
S — O CIZHCD) A, SRR 7 & VNS %
MRS AFAE S B /AMEDREBN 3 L 72 8l 7 v 30 2 4
ZHE U7z ZAUC & 0 Mm% o SRS RE 22 AT LA
L. IMERER DB & 75 B BRI DL Az DT
Rl OFRRIE O N2 HEBISEAMET 2 R
T/ (Table 1), [HFRFICAMIL, GHliIZ BB A{LA
Pk, GBI O Kl 2 1% & F2BL L 72 (Table 2) .

70— A fX—&—%RUzin vivo/)\iZiER
DB EnfET

R in vivo/METRER TR, (LR & 1 55 RHE5E
SH - FEEFREY 0 O BREEHREEAR Z/ER L, HuE e
TR U 7295 AR MERPIZ A2 U B /MEOF %
HECHEET 5, Wif. SiEREEHRT 2 20
FIENE OB & D RAEVERER T & b KR

1IN I vitro micronucleus test — Comparison between manual and automated scoring

Test substance

Mechanism of action

Manual scoring Automated scoring

Mitomycin C Positive Positive
Methyl methanesulfonate Alkylating agent Positive Positive
4-Nitroquinoline-N-oxide Positive Positive
Cytosine arabinoside DNA synthesis inhibitor Positive Positive
Camptothecin Topoisomerase inhibitor Positive Positive
Colchicine Positive Positive
Vinblastine L Positive Positive
. Tubulin inhibitor .. .
Paclitaxel Positive Positive
Nocodazole Positive Positive
Benzo[a]pyrene . Positive Positive
. Promutagen requiring . .
Cyclophosphamide . o Positive Positive
. ) . metabolic activation . .
Dimethylnitrosamine Positive Positive
Sodium chloride . Negative Negative
. Not mutagenic . .
D-Mannitol Negative Negative

118 Advantages of automated scoring vs. conventional manual scoring

In vitro micronucleus test In vivo micronucleus test

. Automated . Automated
Manual scoring . Manual scoring .
Scoring Scoring
Period of examination 1 -3 months 1 -3 days* 1 -3 months 1-3 days
Amount of test substance lg 0.005¢g 10-30g i
Number of animals — — 60 animals i

— : Not applicable
* : Alarge number of substances can be evaluated in parallel.
* % : Usage of peripheral blood from treated animals in other toxicity tests can reduce test animals or substances.
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LAVEAB TR 5 N A AMIMOF X, (L&D
HEHRCZ 2 TAEHTH» 5, LaL, Figmosa
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SNhzREEEfia L 3 A 0 . RR 3 R LR O At
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MR E Uy ARSI A B 72 E BB S O RESRIZHLD
A7,

Ju—%4 b MY —iE, SRAaMER OB S
H Ol 2 s calkl - 2 Biflic b 5. HEOMT
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7 — 7 — IR A EELDEREOE A R 6 h b, Th
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Immature erythrocytes

10°

Micronucleated
immature

erythrocytes

10t
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Staining intensity for immature
erythrocytes marker

(.‘ -_I ||||||| LI IIIIIII 1 |||||||| I
102 103 104 105
Staining intensity for
micronucleus marker

I Dot plot using flow cytometry to identify
micronucleated immature erythrocytes

(blue box) from the whole blood cells

5 .
Il Manual scoring

B Automated scoring

Micronuclated
immature erythrocytes [%]

0 2.5 5.0 10 20

Cyclophosphamide [mg/kg]

BEEEN  Comparison of micronucleus frequencies
between manual and automated scoring
in immature erythrocytes treated with
cyclophosphamide (typical mutagen)

TN % T B 720D~ — 1 — AN A U EIR L,
ftr bR EER Ty — 7 4 vV R b d % 2
&CL MG AR RO RIER 2 IEREIC TR D KD
2% 572 (Fig.2)., Zhickb. Ri§Mceatkod
PSR L RIS ORE RS 5 h 5 HEhEgsk 2 ML 72
(Fig. 3) .

BHiIC

AR Tlasc O E BTN &2 WG U 7zim vitrods &
Vin vivo/MERRERIZ DWW TR U 72, EBh#ise: & fifi
VL7722 lIick D, ANk BB L T
I T & 0 IS 2 B L E Ol 2 TTHE & 7 -
7z (Table 2), MHABBIEAIZ, KD RELEY
BORHIHRICKE < HET2E DM Eh, F&
& LAEVERHINC BRI RH L T PETH 5,
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