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Abstract

AIM: To investigate the relationship between the
protective effects of melatonin pre-intervention
for the pancreas and lungs and the expression
of thioredoxin-1 (Trx-1) in rats with acute
necrotizing pancreatitis (ANP).

METHODS: Seventy-two male Spraque-Dawley
rats were randomly divided into three groups:
normal control group, ANP group and melato-
nin treatment group. The ANP model rats were
induced by giving rats three intraperitoneal in-
jections of 6% L-arginine at a dose of 25 mL/kg

body weight at an interval of 1 h. In the normal
control group, normal rats were intraperitone-
ally injected with normal saline. Rats in the ANP
group were intraperitoneally injected with nor-
mal saline one half hour before and after ANP
induction, while rats in the melatonin treatment
group were intraperitoneally injected with a
single dose of 0.25% melatonin (20 mL/kg body
weight) one half hour prior to ANP induction.
Rats were sacrificed at 6, 12 and 24 h after the
last L-arginine injection, respectively. The pan-
creas, lungs and blood samples were quickly
taken. The pathological changes in the pancreas
and lungs were observed and scored. The serum
contents of Trx-1, IL-6, glutathione (GSH), total
superoxide dismutase (T-SOD) and malondial-
dehyde (MDA) were measured.

RESULTS: Pathological analysis proved that
L-arginine administration induced ANP suc-
cessfully. Compared to the ANP group, patho-
logical changes in the pancreas and lungs in the
melatonin treatment group were significantly
alleviated. Compared to the normal control
group, serum Trx-1 contents in the ANP group
were significantly decreased at 6- and 12-h time
points but significantly increased at 24-h time
point, exhibiting an initial decrease followed by
a gradual increase. Serum Trx-1 contents in the
melatonin treatment group at 6- and 12-h time
points were significantly higher than those in
the ANP group. Compared to the normal con-
trol group, serum IL-6 and MDA levels in the
ANP group were significantly elevated, whereas
serum T-SOD and GSH levels were significantly
decreased. In contrast, serum IL-6 and MDA
levels in the melatonin treatment group were
significantly decreased while serum T-SOD and
GSH levels were significantly increased when
compared with the ANP group.

CONCLUSION: ANP can induce the expression of
Trx-1. Melatonin pre-intervention is able to further
promote the expression of Trx-1, increase serum
Trx-1, SOD, and GSH levels and decrease serum
IL-6 and MDA levels, thereby reducing pancreatic
and pulmonary injury and exerting a protective ef-
fect for the pancreas and lungs in ANP rats.
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