
Environmental Advances 8 (2022) 100195

Contents lists available at ScienceDirect

Environmental Advances

jou rna l hom epage: w w w .scienced irect.com /joum a l/env ironm enta l-advances

Utility of cockroach as a model organism in the assessment of toxicological 
impacts of environmental pollutants

Check for 
updates

Isaac A. Adedaraa,b’*, Khadija A. Mohammeda, Oluwatobiloba F. Da-Silvaa,
Faoziyat A. Salaudeena, Falco L.S. Gongalvesb, Denis B. Rosembergb, Michael Aschnerc, Joao B. 
T. Rochab, Ebenezer O. Farombia

a Drug Metabolism and Toxicology Research Laboratories, Department o f Biochemistry, College o f Medicine, University o f Ibadan, Ibadan, Nigeria 
b Departamento de Bioquimica e Biologia Molecular, CCNE, Universidade Federal de Santa Maria, 97105-900 Santa Maria, RS, Brazil 
c Department o f Molecular Pharmacology; Albert Einstein College o f Medicine Forchheimer 209; 1300 Morris Park Avenue, Bronx, N Y  10461, U.S.A

A R T I C L E I N F O A B S T R A C T

Keywords: 
Cockroach 

Model organism 

Toxicology 

Environment health 

Bio-monitoring

Environm ental po llu tion  is a  g loba l concern because o f  its associated risks to hum an health  and ecosystem. The  

b io -m onitoring o f  environm ental health  has attracted m uch attention in  recent years and efforts to m inim ize  

environm ental contam ination as w e ll as to delineate tox icological m echanism s related  to toxic exposure are  

essential to im prove the health  conditions o f  both  hum ans and  anim als. This rev iew  aims to substantiate the need  

and advantages in  utilizing cockroaches as a  com plem entary, non -m am m alian  m odel to further understand the 

noxious im pact o f  environm ental contam inants on  hum ans and anim als. W e  discuss recent advances in neuro- 

toxicology, im m unotoxicology, reproductive and  developm ental toxicology, environm ental forensic entom o- 

toxicology, and environm ental tox ico logy  that corroborate the utility o f  the cockroach (Periplaneta americana, 

Blaptica dubia, Blattella germanica and  Nauphoeta cinerea)  in  addressing toxicological m echanism s as w e ll as a 

sensor o f  environm ental pollution. Indeed, recent im provem ents in  behaviou ra l assessment and  the detection o f  

potential biom arkers a llo w  fo r the recognition o f  phenotypic alterations in  cockroaches fo llow in g  exposure to 

toxic chem icals nam ely  saxitoxin, m ethylm ercury, polych lorinated biphenyls, electrom agnetic fields, pharm a- 

ceuticals, polycyclic arom atic hydrocarbon , chem ical w a rfa re  agents and nanoparticles. The rev iew  provides a 

state-of-the-art update on  the current utility o f  cockroach m odels in various aspects o f  tox ico logy  as w e ll as 

discusses the potential lim itations and future perspectives.

1. Introduction

The widespread incidence o f environmental pollutants due to human 
activities related to improper discharge of industrial wastes, agro- 
chemicals, wastewater treatment plants, sewage sludge and untreated 
landfills pose serious risks to the ecosystem and the human health 
globally (Khan et al., 2021, Sharma et al., 2021). Particularly concerning 
are the health risks associated with elevated levels o f heavy metals, 
fertilizer-based chemicals, pesticides, pharmaceuticals, nanoparticles 
and microplastics which have been classified to be neurotoxic, hepato- 
toxic, teratogenic, endocrine disruptors, and immune modulators based 
on their mechanisms of toxicity (Luo et al., 2020). Exposure of organ- 
isms to several types o f xenobiotics can occur at any stage of lifecycle 
(gestation, infancy, toddlerhood, childhood, adolescence, adulthood,

middle age, and the aged), with some stages being more sensitive than 
others. Moreover, the degree of toxicity also varies with the organism’s 
position within its food web because bioaccumulation due to organism’s 
storage of toxicants in fatty tissues may ultimately create a trophic 
cascade and the biomagnification of the toxicants (Adeel et al., 2021). 
Therefore, with the growing rate of environmental problems, there is an 
urgent need for detection of environmental contamination levels and the 
delineation of toxicological mechanisms associated with their exposure 
in order to provide immediate health solutions for both humans and 
animals.

The significant contributions of different animal models to toxi- 
cology research have been demonstrated in unravelling the toxicological 
mechanisms of drugs, biological therapeutics, chemicals and environ­
mental pollutants in humans and animals. The usefulness of such animal
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