
Accepted Manuscript

Title: Intestinal epithelial cell injury induced by copper
containing nanoparticles in piglets

Authors: Hui Zhang, Xiaoxing Wu, Khalid Mehmood, Zhenyu
Chang, Kun Li, Xiong Jiang, Fazul Nabi, Muhammad Ijaz,
Mujeeb Ur Rehman, Muhammad Tariq Javed, Donghai Zhou

PII: S1382-6689(17)30268-5
DOI: http://dx.doi.org/10.1016/j.etap.2017.09.010
Reference: ENVTOX 2883

To appear in: Environmental Toxicology and Pharmacology

Received date: 17-5-2017
Revised date: 4-9-2017
Accepted date: 15-9-2017

Please cite this article as: Zhang, Hui, Wu, Xiaoxing, Mehmood, Khalid, Chang,
Zhenyu, Li, Kun, Jiang, Xiong, Nabi, Fazul, Ijaz, Muhammad, Rehman, Mujeeb
Ur, Javed, Muhammad Tariq, Zhou, Donghai, Intestinal epithelial cell injury
induced by copper containing nanoparticles in piglets.Environmental Toxicology and
Pharmacology http://dx.doi.org/10.1016/j.etap.2017.09.010

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.

http://dx.doi.org/10.1016/j.etap.2017.09.010
http://dx.doi.org/10.1016/j.etap.2017.09.010


 

1 

 

Intestinal epithelial cell injury induced by copper containing nanoparticles in piglets 

 

Hui Zhang1, Xiaoxing Wu1, Khalid Mehmood1,2, Zhenyu Chang1, Kun Li1, Xiong Jiang3, 

Fazul Nabi1, Muhammad Ijaz4, Mujeeb Ur Rehman1, Muhammad Tariq Javed5, Donghai 

Zhou1* 

 

1College of Veterinary Medicine, Huazhong Agricultural University, Wuhan 430070, 

People’s Republic of China 

2University College of Veterinary and Animal Sciences, Islamia University of 

Bahawalpur-63100, Pakistan 

3Hubei Three Gorges Polytechnic, Yichang 443000, People’s Republic of China 

4Department of Clinical Medicine & Surgery, University of Veterinary and Animal Sciences 

Lahore-54000, Pakistan 

5 University of Agriculture, Faisalabad, Pakistan 

 

*Corresponding author E-mail address: bigdefoot@163.com  

Tel.: +86 13297913669. 

 

Highlights: 

 We studied the effect of nano copper particles on intestinal epithelial cells injury.  

 Nano copper particles can induce cellular injury. 

 Administration of lower doses of nano copper in commercial feed is recommended in 

piglets. 
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