
Accepted Manuscript

Title: Preparation and renoprotective effects of carboxymethyl
chitosan oligosaccharide on adriamycin nephropathy

Authors: Jing Qiao, Yuying Liu, Zhiwen Jiang, Yan Yang,
Wanshun Liu, Baoqin Han

PII: S0144-8617(18)30764-1
DOI: https://doi.org/10.1016/j.carbpol.2018.06.109
Reference: CARP 13783

To appear in:

Received date: 5-2-2018
Revised date: 24-6-2018
Accepted date: 26-6-2018

Please cite this article as: Qiao J, Liu Y, Jiang Z, Yang Y, Liu W,
Han B, Preparation and renoprotective effects of carboxymethyl chitosan
oligosaccharide on adriamycin nephropathy, Carbohydrate Polymers (2018),
https://doi.org/10.1016/j.carbpol.2018.06.109

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.carbpol.2018.06.109
https://doi.org/10.1016/j.carbpol.2018.06.109


1 

Preparation and renoprotective effects of 

carboxymethyl chitosan oligosaccharide on 

adriamycin nephropathy  

 

Jing Qiaoa, b, Yuying Liua, Zhiwen Jianga, b, Yan Yanga, b, Wanshun Liua, 

Baoqin Hana, b* 

 

aLaboratory of Biochemistry and Biomedical Materials, College of Marine Life Sciences, Ocean 

University of China, Qingdao 266003, PR China 

bLaboratory for Marine Drugs and Bioproducts of Qingdao & National Laboratory for Marine 

Science and Technology, Qingdao 266235, PR China 

 

Highlights 

 CMCOS with higher antioxidant activity was prepared and characterized. 

 CMCOS had therapeutic effects on renal function impairment and parenchymal 

injury.  

 CMCOS inhibited inflammation and fibrosis by regulating IL-1β, TNF-ɑ and TGF-

β1. 

 CMCOS reduced oxidative stress by improving SOD and GSH-Px activities. 

 

Abstract  

Carboxymethyl chitosan oligosaccharide (CMCOS), the hydrolytic 

product of carboxymethyl chitosan, is nontoxic, easily absorbable and good 

antioxidant. In this study, CMCOS was prepared and its properties in 

adriamycin nephropathy therapy were investigated. Our results showed that 

CMCOS had good curative effects on renal function and parenchymal injury 

induced by adriamycin. CMCOS administration significantly relieved 

symptoms of proteinuria, hypoalbuminemia, hyperlipidemia, renal hyperplasia 

and histological lesions in rats (P < 0.01). Further exploration for the 
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