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How antioxidants improve the inhibitory nature of Triclosan on 
Acetylcholinesterase enzyme, answers IIT Hyderabad’s Researchers 
 
Can we do something to protect ourselves from the toxic effects of Triclosan? Know from IITH’s 
team. 
 
Highlights: 
 

1. Triclosan causes damage to the nervous system at very low concentrations. 
2. Triclosan impairs acetylcholinesterase enzyme directly and indirectly (via oxidative stress).  
3. Acetylcholinesterase enzyme is a vital cellular component, as it is required for optimal 

sensory and motor skills.   
4. Remarkably, if we improve health with antioxidants, we can also prevent the damage 

caused by Triclosan.  
 
Hyderabad, March 01, 2022: Triclosan was first developed in the 1960s. Since then, its application as 
an antimicrobial compound has constantly increased globally. It is frequently added to various 
consumer products such as toothpaste, detergents, or toys to increase their shelf life. COVID-19 
pandemic has prompted even increased use of such antimicrobial compounds. Due to heavy and 
indiscriminate use, Triclosan came under the spotlight when its presence was detected in human 
urine, blood, and even milk. These results prompted scientists to explore the negative effect of 
Triclosan on humans. Even after several studies, the mode of action of Triclosan at the cellular level is 
still unclear.   
 
Dr Anamika Bhargava’s (Associate Professor, Biotechnology) lab at IITH is focused on understanding 
factors that lead to disease states. So, the mysteries around Triclosan’s effect on higher animals, 
including humans, intrigued Dr Anamika’s lab. In the past, their research work has demonstrated that 
“zebrafish (vertebrate animal)” can be used as a human mimetic to explore the effects of Triclosan. 
They recently asked if Triclosan can directly affect cells or the negative effect is due to its indirect 
role? Also, how can such toxic effects possibly be prevented?  
 
Their recent study, which was published in the reputed journal Toxicology 
(https://pubmed.ncbi.nlm.nih.gov/34942273/), revealed that Triclosan could inhibit 
acetylcholinesterase directly and indirectly. Acetylcholinesterase is an enzyme essential for regulating 
neurotransmitter acetylcholine at the neuron junctions. Acetylcholine, as a neurotransmitter, is 
important for our brain cells to communicate with each other, for our muscles to work. A lesser-known 
fact is that Acetylcholine may also be involved in behavior. 
 
In the current study, Triclosan inhibited purified acetylcholinesterase in a test tube, albeit at high 
concentrations. However, Triclosan at lower concentrations induced oxidative stress in the brain, 
which inhibited acetylcholinesterase. In a remarkable finding, the research reveals that 
acetylcholinesterase can be protected from the harmful effects of Triclosan by the use of antioxidants. 
When pretreated with melatonin (an antioxidant), the zebrafish did not show a severe decline in 
acetylcholinesterase activity upon triclosan exposure.  
 
Appreciating the finding by Dr Anamika’s group, Prof B S Murty, Director IITH, added, "Several 
health-related challenges in the 21st century can be handled using technological innovations. IITH has 
constantly been striving to provide an excellent research ecosystem wherein research groups like Dr 
Anamika’s can provide sustainable solutions for society at large.”    



        

         
 Media Release 

   
     

 

     
Page 2 of 2 

 

It is important to note that previously Dr Anamika’s group had revealed that Triclosan in minute 
amounts (0.6 ppm or less) could not only affect the genes and enzymes involved in neurotransmission, 
but it can also damage the neurons (https://pubmed.ncbi.nlm.nih.gov/33223207/).  
 
American food and drug regulator body (FDA) has already imposed a partial ban on the use of 
Triclosan; however, Indian counterparts are not very explicit on the inclusion of Triclosan in various 
consumer products.  
 
Talking about the study, Dr Anamika said, “We reiterate caution in the use of triclosan-based 
products. Perhaps we should also pay attention to eating more antioxidant-rich foods to protect 
ourselves from chemicals like Triclosan. However, larger-scale studies especially involving humans, 
would give a better picture of the toxic effect of Triclosan on humans.  
 
Electronic Media Release: https://youtu.be/npprVSvI53U  
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About IIT Hyderabad  
Indian Institute of Technology Hyderabad (IITH) is one of the eight new IITs established by the 
Government of India in 2008. In a short span of 13 years, the institute has become a top-ranker. 
Currently, it has 260+ full-time faculty, 3,900+ students (26% women), nearly 200+ state-of-the-art 
laboratories, and five research and entrepreneurship centers. The institute has a strong research focus 
with approx. Rs 575+ crore of sanctioned research funding with Ph.D. scholars accounting for about 
30% of total student strength. IITH has to its credit more than 7200+ research publications, 210+ 
patent disclosures, 1600+ sponsored/consultancy projects, and about 100+ startups.  
 
To know more, please visit: https://www.iith.ac.in/  
Follow us on Twitter: https://twitter.com/IITHyderabad    
Follow us on Facebook: https://www.facebook.com/iithyderabad/   
Follow us on Instagram: https://www.instagram.com/iithyderabad/   
Follow us on LinkedIn: https://www.linkedin.com/school/iithyderabad/   
Follow us on YouTube: https://www.youtube.com/c/IITHyderabadofficial   
You can view all press releases/ notes from IIT Hyderabad at: https://pcr.iith.ac.in/pressrelease.html  
 
Please direct all media queries to Ms Mitalee Agrawal | Public Relations Officer, IIT Hyderabad | Cell: 
8331036099| Email: pro@iith.ac.in 
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