
Author’s Accepted Manuscript

Melatonin prevents secondary intra-abdominal
hypertension in rats possibly through inhibition of
the p38 MAPK pathway

Mingtao Chang, Yang Li, Dong Liu, Lianyang
Zhang, Hongguang Zhang, Hao Tang, Huayu
Zhang

PII: S0891-5849(16)30288-X
DOI: http://dx.doi.org/10.1016/j.freeradbiomed.2016.06.001
Reference: FRB12892

To appear in: Free Radical Biology and Medicine

Received date: 7 December 2015
Revised date: 31 May 2016
Accepted date: 1 June 2016

Cite this article as: Mingtao Chang, Yang Li, Dong Liu, Lianyang Zhang,
Hongguang Zhang, Hao Tang and Huayu Zhang, Melatonin prevents secondary
intra-abdominal hypertension in rats possibly through inhibition of the p38
MAPK pathway, Free Radical Biology and Medicine,
http://dx.doi.org/10.1016/j.freeradbiomed.2016.06.001

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 galley proof before it is published in its final citable 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.

www.elsevier.com

http://www.elsevier.com
http://dx.doi.org/10.1016/j.freeradbiomed.2016.06.001
http://dx.doi.org/10.1016/j.freeradbiomed.2016.06.001


 

 1 / 28 

Melatonin prevents secondary intra-abdominal hypertension in rats possibly through inhibition of the p38 

MAPK pathway 

Mingtao Chang
1
, Yang Li

1
, Dong Liu

1
, Lianyang Zhang*, Hongguang Zhang,Hao Tang, Huayu Zhang 

Trauma Center , State Key Laboratory of Trauma, Burns and Combined Injury,Institute of Surgery Research, 

Daping Hospital, Third Military Medical University, Chongqing, China. 

*Correspondence to Lianyang Zhang, Trauma Center, Daping Hospital of Third Military Medical University, 10 

Changjiangzhilu, Chongqing 400042, China     E-mail: dpzhangly@163.com 

1 
These authors contributed to this paper equally. 

Running title: secondary intra-abdominal hypertension 

Key words: intra-abdominal hypertension; melatonin; tight junction; p38 MAPK; rats 

 

Abstract: Exogenous administration of melatonin has been demonstrated to down-regulate inflammatory responses and 

attenuate organ damage in various models. However, the salutary effect of melatonin against secondary intra-abdominal 

hypertension (IAH) remains unclear. This study sought to test the influence of melatonin on secondary IAH in a 

pathophysiological rat model and the underlying mechanisms involved. Before resuscitation, male rats underwent a 

combination of induced portal hypertension, applying an abdominal restraint device, and hemorrhaging to mean arterial 

pressure (MAP) of 40 mmHg for 2 h. After blood reinfusion, the rats were treated with lactated Ringer solution (LR) (30 

mL/h), melatonin (50 mg/kg) +LR, and SB-203580 (10 μmol/kg)+LR. LR was continuously infused for 6 h. MAP, the 

inferior vena cava pressure and urine output were monitored. Histopathological examination, immunofluorescence of 

tight junction proteins, and transmission electron microscopy were administered. Intestinal permeability, 

myeloperoxidase activity, malondialdehyde, glutathione peroxidase, and levels of TNF-a, IL-2, and IL-6, were assessed. 

The expression of extracellular signal-regulated kinase, p38, c-Jun NH2-terminal kinase, translocation of nuclear factor 

kappa B subunit, signal transducers and activators of transcription and tight junction proteins were detected by Western 

blot. We found that melatonin inhibited the inflammatory responses, decreased expression of p38 MAPK, attenuated 

intestinal injury, and prevented secondary IAH. Moreover, administration of SB203580 abolished the increase in p38 

MAPK and also attenuated intestinal injury. These data indicate that melatonin exerts a protective effect in intestine in 

secondary IAH primarily by attenuating the inflammatory responses which are in part attributable to p38 MAPK 

inhibition.  
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