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Abstract

Clinical and experimental evidences reveal that excess exposure to manganese is neurotoxic and
leads to cellular damage. However, the mechanism underlying manganese neurotoxicity remains
poorly understood but oxidative stress has been implicated to be one of the key pathophysiological
features related to it. The present study investigates the effects associated with manganese
induced toxicity in rats and further to combat these alterations with a well-known antioxidant N-
acetylcysteine which is being used in mitigating the damage by its radical scavenging activity. The
study was designed to note the sequential changes along with the motor and memory dysfunction
associated with biochemical and histo-pathological alterations following exposure and treatment
for 2 weeks. The results so obtained showed decrease in the body weights, behavioral deficits with
increased stress markers and also neuronal degeneration in histo-pathological examination after
manganese intoxication in rats. To overcome the neurotoxic effects of manganese, N-
acetylcysteine was used in the current study due to its pleiotropic potential in several pathological
ailments. Taken together, N-acetylcysteine helped in ameliorating manganese induced neurotoxic
effects by diminishing the behavioral deficits, normalizing acetylcholinesterase activity, and
augmentation of redox status.

Keywords: Behavioral deficits; Histopathology; Manganese; N-acetylcysteine; Neurotransmitters;
Redox-cellular status.

Similar articles

See all similar articles

Carbofuran-induced neurochemical and neurobehavioral alterations in rats: attenuation
by N-acetylcysteine.
Kamboj A, Kiran R, Sandhir R.

Exp Brain Res. 2006 Apr;170(4):567-75. doi: 10.1007/s00221-005-0241-5. Epub 2005 Nov 24.

PMID: 16307259

Manganese-induced oxidative DNA damage in neuronal SH-SY5Y cells: attenuation of
thymine base lesions by glutathione and N-acetylcysteine.
Stephenson AP, Schneider JA, Nelson BC, Atha DH, Jain A, Soliman KF, Aschner M, Mazzio E, Renee Reams R.

Toxicol Lett. 2013 Apr 26;218(3):299-307. doi: 10.1016/j.toxlet.2012.12.024. Epub 2013 Jan 4.

PMID: 23296100 Free PMC article.

Quercetin Improves Neurobehavioral Performance Through Restoration of Brain
Antioxidant Status and Acetylcholinesterase Activity in Manganese-Treated Rats.
Adedara IA, Ego VC, Subair TI, Oyediran O, Farombi EO.

Neurochem Res. 2017 Apr;42(4):1219-1229. doi: 10.1007/s11064-016-2162-z. Epub 2017 Jan 31.

PMID: 28144805

The effects of manganese overexposure on brain health.
Miah MR, Ijomone OM, Okoh COA, Ijomone OK, Akingbade GT, Ke T, Krum B, da Cunha Martins A Jr, Akinyemi A,

Aranoff N, Antunes Soares FA, Bowman AB, Aschner M.

Neurochem Int. 2020 May;135:104688. doi: 10.1016/j.neuint.2020.104688. Epub 2020 Jan 20.

PMID: 31972215 Free PMC article. Review.

"Manganese-induced neurotoxicity: a review of its behavioral consequences and
neuroprotective strategies".
Peres TV, Schettinger MR, Chen P, Carvalho F, Avila DS, Bowman AB, Aschner M.

BMC Pharmacol Toxicol. 2016 Nov 4;17(1):57. doi: 10.1186/s40360-016-0099-0.

PMID: 27814772 Free PMC article. Review.

References

1. Szpetnar M, Luchowska-Kocot D, Boguszewska-Czubara A, Kurzepa J (2016) The influence
of manganese and glutamine intake on antioxidants and neurotransmitter amino acids levels
in rats’ brain. Neurochem Res 41:2129–2139 - PubMed - PMC

2. Horning KJ, Caito SW, Tipps KG, Bowman AB, Aschner M (2015) Manganese is essential for
neuronal health. Annu Rev Nutr 35:71–108 - PubMed - PMC

3. Kwakye GF, Paoliello MM, Mukhopadhyay S, Bowman AB, Aschner M (2015) Manganese-
induced parkinsonism and Parkinson’s disease: shared and distinguishable features. Int J
Environ Res Public Health 12(7):7519–7540 - PubMed - PMC

4. Sarkar S, Malovic E, Harischandra DS, Ngwa HA, Ghosh A, Hogan C, Rokad D, Zenitsky G, Jin
H, Anantharam V, Kanthasamy AG, Kanthasamy A (2018) Manganese exposure induces
neuroinflammation by impairing mitochondrial dynamics in astrocytes. Neurotoxicology
64:204–218 - PubMed

5. Harischandra DS, Ghaisas S, Zenitsky G, Jin H, Kanthasamy A, Anantharam V, Kanthasamy AG
(2019) Manganese-induced neurotoxicity: new insights into the triad of protein misfolding,
mitochondrial impairment, and neuroinflammation. Front Neurosci 13:654 - PubMed - PMC

Show all 85 references

MeSH terms

Acetylcholinesterase / metabolism
Acetylcysteine / therapeutic use*
Animals
Behavior, Animal / drug effects*
Body Weight / drug effects
Brain / drug effects
Brain / metabolism
Brain / pathology
Catalase / metabolism
Glutathione / metabolism
Male
Manganese / toxicity*
Manganese Poisoning / drug therapy*
Manganese Poisoning / metabolism
Manganese Poisoning / pathology
Neurons / drug effects
Neurons / metabolism
Neurotransmitter Agents / metabolism
Oxidative Stress / drug effects
Rats, Wistar
Superoxide Dismutase / metabolism

Substances

Neurotransmitter Agents
Manganese
Catalase
Superoxide Dismutase
Acetylcholinesterase
Glutathione
Acetylcysteine

Related information

MedGen
PubChem Compound (MeSH Keyword)

LinkOut - more resources

Full Text Sources

Springer

Connect with NLM

  

National Library of
Medicine
8600 Rockville Pike
Bethesda, MD 20894

Web Policies
FOIA
HHS Vulnerability
Disclosure

Help
Accessibility
Careers

NLM NIH HHS USA.gov

Log in

https://www.ncbi.nlm.nih.gov/mesh/
https://www.ncbi.nlm.nih.gov/pmc/
https://www.ncbi.nlm.nih.gov/books
https://pubmed.ncbi.nlm.nih.gov/disclaimer/
https://twitter.com/ncbi
https://www.facebook.com/ncbi.nlm
https://www.linkedin.com/company/ncbinlm
https://github.com/ncbi
https://ncbiinsights.ncbi.nlm.nih.gov/
https://pubmed.ncbi.nlm.nih.gov/
https://pubmed.ncbi.nlm.nih.gov/advanced/
https://pubmed.ncbi.nlm.nih.gov/help/
http://twitter.com/intent/tweet?text=N-Acetylcysteine%20Ameliorates%20Neurotoxic%20Effects%20of%20Manganese%20Intoxication%20in%20Rats%3A%20A%20Biochemical%20and%20Behavioral%20Stu%E2%80%A6%20https%3A//pubmed.ncbi.nlm.nih.gov/33950473/
http://www.facebook.com/sharer/sharer.php?u=https%3A//pubmed.ncbi.nlm.nih.gov/33950473/
https://doi.org/10.1007/s11064-021-03312-2
https://pubmed.ncbi.nlm.nih.gov/?term=Chopra+D&cauthor_id=33950473
https://pubmed.ncbi.nlm.nih.gov/?term=Sharma+S&cauthor_id=33950473
https://pubmed.ncbi.nlm.nih.gov/?term=Sharma+N&cauthor_id=33950473
https://pubmed.ncbi.nlm.nih.gov/?term=Nehru+B&cauthor_id=33950473
https://doi.org/10.1007/s11064-021-03312-2
https://pubmed.ncbi.nlm.nih.gov/16307259/
https://pubmed.ncbi.nlm.nih.gov/23296100/
https://pubmed.ncbi.nlm.nih.gov/28144805/
https://pubmed.ncbi.nlm.nih.gov/31972215/
https://pubmed.ncbi.nlm.nih.gov/27814772/
https://pubmed.ncbi.nlm.nih.gov/27161372/
http://www.ncbi.nlm.nih.gov/pmc/articles/4947112/
https://pubmed.ncbi.nlm.nih.gov/25974698/
http://www.ncbi.nlm.nih.gov/pmc/articles/6525788/
https://pubmed.ncbi.nlm.nih.gov/26154659/
http://www.ncbi.nlm.nih.gov/pmc/articles/4515672/
https://pubmed.ncbi.nlm.nih.gov/28539244/
https://pubmed.ncbi.nlm.nih.gov/31293375/
http://www.ncbi.nlm.nih.gov/pmc/articles/6606738/
https://www.ncbi.nlm.nih.gov/medgen/?linkname=pubmed_medgen&from_uid=33950473
https://www.ncbi.nlm.nih.gov/pccompound/?linkname=pubmed_pccompound_mesh&from_uid=33950473
https://doi.org/10.1007/s11064-021-03312-2
https://twitter.com/NLM_NIH
https://www.facebook.com/nationallibraryofmedicine
https://www.youtube.com/user/NLMNIH
https://www.nlm.nih.gov/socialmedia/index.html
https://www.google.com/maps/place/8600+Rockville+Pike,+Bethesda,+MD+20894/@38.9959508,-77.101021,17z/data=!3m1!4b1!4m5!3m4!1s0x89b7c95e25765ddb:0x19156f88b27635b8!8m2!3d38.9959508!4d-77.0988323
https://www.nlm.nih.gov/web_policies.html
https://www.nih.gov/institutes-nih/nih-office-director/office-communications-public-liaison/freedom-information-act-office
https://www.hhs.gov/vulnerability-disclosure-policy/index.html
https://support.nlm.nih.gov/?pagename=pubmed%3Apubmed%3Aabstract%3ANONE
https://www.nlm.nih.gov/accessibility.html
https://www.nlm.nih.gov/careers/careers.html
https://www.nlm.nih.gov/
https://www.nih.gov/
https://www.hhs.gov/
https://www.usa.gov/
https://www.ncbi.nlm.nih.gov/
https://account.ncbi.nlm.nih.gov/?back_url=https%3A%2F%2Fpubmed.ncbi.nlm.nih.gov%2F33950473%2F

