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Abstract Pesticides have been recognized as one of major concern to human and environmental health.
This study is aimed to evaluate whether flow cytometry analysis is a suitable method for micronuclei test,
one of genotoxicity test of pesticides on human. We evaluated the number of micronuclei in the positive
control (mitomycin C, colchicine) treated groups in Chinese hamster lung cells using flow cytometry. As a
results, micronucleus rate in positive control were 2.4~4.2 much higher than in negative control group. These
results indicate that flow cytometry method is a quicker and more efficient method for obtaining similar
results to the conventional microscopic observation method. Also, pendimethalin (PM) and mancozeb (MZ),
which are reported as pesticides causing genotoxicity, were treated with CHL cells, and the occurrence of
micronuclei was confirmed by flow cytometry analysis. The occurrence of micronuclei in PM and MZ treated
group was significantly increased with a dose-dependent manner, compared with negative control group.
These results suggest that micronuclei assay using flow-cytometry analysis could be efficient high-throughput
method for quantifying the formation of micronuclei.
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A ZAR] pendimethalin® TXAFEE(3.6 mg/L) *EA|
A4 DNA &3 LA8E FE5PH(Ahmad and
Ahmad, 2016), mouse bone marrow cello|A] A3AYAS-
FrolFo g Z77)e AoRE BE vl 9tk (Dimitrov et
al., 2006; Ansari et al., 2018). Mancozebe EAF #g], &
™ AH¥ (foliar application)dll AFEEE ARFA ZA, EH
FollA @t shsAdo] oJAlE ™ (Belpoggi et al., 2002), in
virodl|4 Ak WZAUSE S8 =Fo] 9Js DNA 4%
sk 2oz B HAtH(Calviello et al., 2006; Srivastava
et al., 2012). B3k, ratE ©]&-3F in vivo 24 mancozeb
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H} 21 THGoldoni et al., 2014).
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Fig. 1. Gating strategies of the flow cytometric analysis of MN frequency in CHL cells. CHL cells were treated and processed
following the in vitro micronuclei assay procedures. Events must meet the following criteria in order to be scored as nuclei, apoptotic
bodies or MN: the events must fall within FSC versus FITC region (A); within SSC versus FITC region (B) and to be EMA-negative
(C). The MN gate was set to collect events with 1/100 to 1/10 of the SYTOX-associated fluorescence as G1 nuclei (D). PC5.5 means
red fluorescence indicating EMA and FITC green fluorescence indicating SYTOX green. COL, colchicine; FSC, forward scatter;

SSC, side scatter.
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Fig. 2. Micronuclei formation induced by positive controls (MMC, colchicine) in CHL cells. CHL cells were treated with MMC
and colchicine at different concentrations for 3hours and 24hours respectively. Micronuclei were determined with SYTOX green.
Cells were counterstained with EMA (red) to show apoptotic bodies staining. MMC, mitomycin C; COL, colchicine. *, indicate a
significantly difference of means between DW group and MMC group or DW group and colchicine group by t-test at P<0.05.
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Fig. 3. Micronuclei formation induced by pendimethalin(PM) in CHL cells. CHL cells were treated with PM and DMSO at
different concentrations for 3hours and 24hours respectively. Micronuclei were determined with SYTOX green. Cells were
counterstained with EMA(red) to show apoptotic bodies staining. PM, Pendimethalin. a, b, ¢, indicate a significantly difference
between means by Scheffé’s test at P<0.05.
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Fig. 4. Micronuclei formation induced by mancozeb (MZ) in CHL cells. CHL cells were treated with MZ and DMSO at different
concentrations for 3hours and 24hours respectively. Micronuclei were determined with SYTOX green. Cells were counterstained
with EMA(red) to show apoptotic bodies staining. MZ, Mancozeb. a, b, ¢, d, indicate a significantly difference between means by
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