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Acrylonitrile (ACN) is a well reported animal carcinogen and a 

reasonably anticipated human carcinogen. ACN poses a 

predicament for researchers who proved the necessity of its 

activation by the cytochrome P450 2E1 enzyme, to induce 

carcinogenicity, yet, was reported to cause tumors in organs 

with diminished levels of the enzyme. The lactoperoxidase 

(LPO) enzyme is well reported for its multiple health benefits, 

however, the ability of the enzyme to activate pro-carcinogens 

is not fully explored. The aim of the present study was to 

investigate the ability of the LPO enzyme system to activate 

ACN in vitro, thereby resolving the challenge posed by the 

toxicant. Reaction mixtures containing the LPO enzyme system 

and ACN were incubated, in the presence and absence of 

reaction modulators, and assessed for the presence of cyanide 

ions (CN-), used as a marker for the activation of ACN by the 

LPO enzyme system. Determination of CN- was done by the 

electrochemical method described by Abreu and Ahmed 

(1980). Results revealed that when the reactants were 

incubated at a pH of 5 and a temperature of 37ºC in 

stoichiometric ratios (5 U/ml LPO, 0.5 mM  H2O2 and 160 mM 

ACN) for 15 minutes, the LPO system was able to activate 

ACN proved by the generation of detectable levels of CN-. 

Furthermore, the presence of nitrite (NO2
-) was found to 

enhance the reaction while free radical scavengers and 
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competitors for LPO binding were found to inhibit it. Fluoride 

(F-) and iodide (I-) were potent inhibitors of LPO induced ACN 

activation, while the presence of bromide (Br-) and chloride 

(Cl-) was indifferent. The rate of CN- generation was found to 

be enhanced in the presence of sulfhydryl compounds, but 

further investigation revealed a non-enzymatic CN- extraction 

mechanism from ACN in the absence of free radical 

generation. A pathway depicting the activation of ACN by the 

LPO enzyme system was proposed, with the possible 

interventions and roles of various ions tested on the system. 

Collectively, results demonstrated the ability of the LPO 

enzyme system to activate ACN which may provide insight for 

elucidation of the mechanism of its carcinogenicity and 

presents a novel pathway for its activation. 

 

Keywords: Acrylonitrile, Lactoperoxidase, Cyanide, 

Activation, in-vitro. 
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