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Elucidation of the toxic mechanism of benzalkonium chloride differing in carbon
chain length for establishment of diagnostic criteria in forensic medicine
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In this stud¥, we hypothesized that benzalkonium chloride (BAC) with a
carbon chains C14 would be toxic at lower concentrations than BAC with a carbon chains C12. We
compared the pharmacokinetics and organ toxicity of BAC between carbon chains using mice. The
pharmacokinetics and organ toxicity of BAC were similar between carbon chains, and it could not
obtain results that conform to the hypothesis in the method of this study. On the other hand, we
discovered acute lung injury with apoptosis as a novel toxic mechanism after oral BAC ingestion in
the courses of the study. These findings will be useful as a basic information for establishment of
forensic diagnostic criteria for BAC poisoning.



BAC C8-C18

Ci12 C14-BAC Cl2 Ci14 4 1
BAC
BAC BAC
BAC BAC
BAC
Ci12 C14-BAC
C14-BAC C14-BAC Cil2-
BAC BAC
Cl14-BAC Cl12-BAC
BAC
Ci12 C14-BAC
BAC BAC
BAC
BAC
BAC
BAC
C57BL/6 8
BAC
BAC Cl2 Cl14-BAC Ci12
Ci4 4 1 Ci12 C14-BAC BAC
100 0% 250 50% 1250 100% mg/kg
BAC
BAC LC-MS/MS BAC
BAC
BAC
HE HE
TdT-mediated dUTP-biotin nick end labeling TUNEL
BAC
BAC
BAC
100 mg/kg 250
1250 mg/kg

BAC



BAC
BAC
BAC C12
C14-BAC

BAC
Cl12 C14-BAC

BAC

HER & &% TUNELR & &k

BACEAKRS

1. BACRORSXDOMBERBRL TR - RDFE
KED : TUNELRSMEMERE GRF®) . X4 —Jbs8— 1100 um

Cl14-BAC C12-BAC
BAC
BAC

BAC
BAC

Kawasaki M, Kuwano K, Hagimoto N, Matsuba T, Kunitake R, Tanaka T, Maeyama T,
Hara N. Protection from lethal apoptosis in lipopolysaccharide-induced acute lung injury in
mice by a caspase inhibitor. Am J Pathol. 2000;157(2):597-603. doi: 10.1016/S0002-
9440(10)64570-1.

Sekijima H, Oshima T, Ueji Y, Kuno N, Kondo Y, Nomura S, Asakura T, Sakai-Sugino K,
Kawano M, Komada H, Kotani H. Toxicologic pathological mechanism of acute lung injury
induced by oral administration of benzalkonium chloride in mice. Toxicol Res. in press.



1 1 0 0

Sekijima Hidehisa Oshima Toru Ueji Yuno Kuno Naoko Kondo Yukino Nomura Saera Asakura
Tomomi Sakai-Sugino Kae Kawano Mitsuo Komada Hiroshi Kotani Hirokazu

Toxicologic pathological mechanism of acute lung injury induced by oral administration of
benzalkonium chloride in mice

2023

Toxicological Research

DOl
10.1007/s43188-023-00178-0

44 69

2022




