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Pyrethroid insecticides are known to be relatively safe for mammals and are widely used indoors. However,
the safety of pyrethroids in humans remains controversial, and there are insufficient systematic comparative anal-
yses of studies showing conflicting results. In this study, six studies on the effect of permethrin, a representative
pyrethroid, on the human body were compared, and the factors responsible for the differing results were exam-
ined. Each study was analyzed based on five criteria: experimental method, test subject, type of chemical sub-
stance used in the experiment, concentration of the chemical substance, and exposure time of the chemical
substance. The cytotoxicity and genotoxicity of permethrin showed significant differences depending on the
experimental method, test subject, type of chemical, and the cell donors used. Thus, this study could contribute
to the systematic analysis of existing studies on the human hazards of pyrethroids, to generate a more balanced
consensus on their safety in humans.
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Table 1. Studies assessing the genotoxicity or cytotoxicity of permethrin.

No. Results Assay Target Chemical > Concentration >~~~ Exposure time
8) Genotoxicity Comet assay HNMB P;;;T;:g;n 0, 0.5, 0.75, 1 (mM) 1h
A mixture of permethrin
o Gy NN ML ey 00048 000,24 e
CytB) 0.13+2.28 (mM+uM)

21) Genotoxicity Comet assay PBL P(eI;mMeélgi)n 0.03, 0'1(13r’1M0526, 0.1 0.5h

22) Noc;gt?:g;?:tcylty CBMN cyt Assay }\))Eé (DMsoge,n;ng/rzL CytB) e 372? (Omll\/3[) 4w

23)  Genotoxicity CBMNSS)IIEt assay | DF (DMS(I))-E:;H::?;E CytB) o gﬁ: (g}ﬁ) e 48h

2 QIO o g hsy BB SR 300267 100060

HNMB : Human Nasal Mucosa Biopsies, PBL : Human Peripheral Blood Lymphocyte, PBMC : Human Peripheral Blood
Mononuclear Cell, WB : Human whole-blood, DMSO: Dimethyl Sulfoxide, CytB: Cytochalasin B
*For studies on various chemicals including permethrin, permethrin was only considered when there was a single study on

permethrin.

** Concentrations at which genotoxicity was observed through comet analysis or increased micronucleus frequency are

indicated in italics.

*** Concentration was converted to mM and rounded off to the third decimal place, except when the rounding result was 0.
*¥**% The solvent of the chemical substance was also indicated, and when the CBMN cyt assay was performed, the

concentration of CytB was also indicated
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Fig. 1. Results of genotoxicity studies on human peripheral
blood lymphocytes(PBL) and whole blood(WB).
Red dots indicate increased micronuclei frequency,
and green dots indicate no significant difference
compared with the negative control.
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studies?®2? in which cells from different donors
were observed(*p<0.05)

No. Donor No.

Negative control Experimental group
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PBL_Donorl 1.4% 2.4-3.0%*

. 0,

23) PBL_Donor2 1.5% 3189-4231/11
PBL_Donor3 1.36% 31. ;1270_'51. '165?;?*
24) PBL_Donorl 1.75% 1.93-2.24%
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Table 3. Donor information from six studies assessing the genotoxicity or cytotoxicity of permethrin

No. Target. Description for donors The number of donors
8) HNMB 21 patients(16 mallsiegi a]in;agl:):vg};i u;j;yent nasal surgery. )1
Healthy male donors between 21 and 26 years of age with no history of
19) PBL occupational exposure to pesticides, alcohol use, consumption of antioxidant 5
supplements(vitamins), genetic disease, smoking, or drug use.
21) PBL 30-year-old non-smoking female donor not exposed to radiation or drugs. 1
22) PBL, WB WB from 3 people, PBL from 2 people. 4
23) PBL Healthy volunteer donors. 3
24) PBL Healthy men under 35 years of age. 1

HNMB : Human Nasal Mucosa Biopsies, PBL : Human Peripheral Blood Lymphocytes, WB : Human whole blood
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outcomes in study on specific pesticides and the
importance of controlling those variables. The scope
of application of the research conclusions should be
limited to specific situations rather than general
situations.
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