
Accepted Manuscript

Title: Microcystis Bloom Containing Microcystin-LR Induces
Type 2 Diabetes Mellitus

Authors: Qiong Zhang, Wendi Qin, Liuyan Yang, Jing An,
Xuxiang Zhang, Hao Hong, Lizhi Xu, Yaping Wang

PII: S0378-4274(18)30202-9
DOI: https://doi.org/10.1016/j.toxlet.2018.05.019
Reference: TOXLET 10202

To appear in: Toxicology Letters

Received date: 2-4-2018
Revised date: 3-5-2018
Accepted date: 14-5-2018

Please cite this article as: Zhang Q, Qin W, Yang L, An J, Zhang X, Hong H, Xu L, Wang
Y, Microcystis Bloom Containing Microcystin-LR Induces Type 2 Diabetes Mellitus,
Toxicology Letters (2018), https://doi.org/10.1016/j.toxlet.2018.05.019

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.toxlet.2018.05.019
https://doi.org/10.1016/j.toxlet.2018.05.019


  

Microcystis Bloom Containing Microcystin-LR Induces Type 2 Diabetes 

Mellitus 

 

Qiong Zhang1, 4, Wendi Qin1, Liuyan Yang1*, Jing An1, Xuxiang Zhang1, Hao Hong2, Lizhi 

Xu3, Yaping Wang3  

 

1 State Key Laboratory of Pollution Control and Resource Reuse, School of the Environment, 

Nanjing University, Nanjing 210023, China 

2 Department of pharmacology, China Pharmaceutical University, Nanjing 210009, China 

3 Jiangsu Key Laboratory of Molecular Medicine, Medical School, Nanjing University, 

Nanjing 210093, China 

4 Department of earth sciences, University of Oxford, Oxford, OX1 3AN 

* Corresponding author: Liuyan Yang 

Address: State Key Laboratory of Pollution Control and Resource Reuse, School of the 

Environment, Nanjing University, 163 Xianlin Road, Nanjing 210023, China.  

Tel: +86-25-89680257 

Fax: +86-25-89680569 

Email: yangly@nju.edu.cn 

Wendi Qin and Qiong Zhang contributed equally to this paper. 

 

Highlight 

 Exposure to Microcystis bloom water or MC-LR may induce the incidence of Type 2 

Diabetes Mellitus  

 Exposure of MC-LR, even at very low concentrations (1 μg/L), can impair the insulin 

receptor signalling pathway and induce hyperinsulinemia and insulin resistance in 

mice 

 The most important intracellular targets for MC-LR are hepatic mitochondria 
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