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Abstract

Aim: Exposure to arsenic through drinking water is a widespread public health problem that is
associated with an increased risk of several consequences, including inflammation. The aim of
the present study was to evaluate effect of aerobic training on the amount of paw edema and IL-
6, TNF-0 and CC16 levels in rats exposed to arsenic. Methods: In this experimental study, 32
male rats were randomly divided into four groups: control, arsenic, training and arsenic+training.
Arsenic was consumed five mg/kg/day orally (gavaged) for eight weeks. Aerobic training was
conducted for eight weeks (five sessions/week, each session for 10 to 30 min with a treadmill
speed of 10 to 25 m/min, at slope of 5%. ELISA and plethysmometer methods were used to
measure serum IL-6, TNF-a and CC16 levels and the amount of rat paw edema, respectively.
Data were analyzed by one-way analysis of variance and Tukey post hoc tests at the p<0.05
level. Results: Arsenic exposure elevated IL-6, TNF-o and CC16 levels (For all three variables
p=0.001) in rats exposed to arsenic, but had no significant effect on paw edema (p=0.8). Training
intervention decreased arsenic-induced serum levels of IL-6 (respectively p=0.001, p=0.02,
p=0.001), TNF-a (respectively p=0.001, p=0.02, p=0.03) and CC16 (respectively p=0.03,
p=0.001, p=0.008) compared to the control, arsenic and arsenic + exercise groups (p=0.8).
However, training had no significant effect on rat paw edema (p <0.05). Conclusions: While,
arsenic exposure leads to an increased serum IL-6, TNF-a and CC16 levels in rats exposed to 1
arsenic, aerobic exercise seems to can reverse this inflammatory response. However, more '
researches remains to be done because of the study limitations and lack of similar evidence in

human population.
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Extended abstract
Background

Arsenic is the most hazardous compound in the environment, which continues to be a major global health problem
worldwide(1). The World Health Organization (WHO) lists inorganic arsenic (InAs) as one of ten chemicals of major
public health concern (2). Arsenic is a naturally occurring yet life-threatening toxicant to which millions are inadvertently
exposed annually (2). Arsenic contaminates the groundwater (WwAs) of many countries, including Bangladesh, Chile,
China, India, Mexico, Central Europe, and the United States, at levels which exceed the WHO standard of 10 ug/L (3).
Arsenic contaminated water has been reported from some parts of Iran, particularly in western regions (4). Drinking water
of 25% of rural areas in a northwest province containing higher than permissible level of arsenic is reported (5).Clara cell
secretory protein, also known as CC16 and CC10, is a secreted product of the respiratory epithelium that within the lung
is produced primarily within the Clara cells of the distal respiratory and terminal bronchioles (6). The biological function
of CC16 remains incompletely understood, although CC16 has been demonstrated to interact with multiple components
of the inflammatory and coagulation cascades. CC16 inhibits phospholipase A2 activity in vitro and in vivo, suggesting
it plays a role in attenuating inflammatory responses. CC16 has also been implicated in feedback inhibition of interferon
gamma signaling,7-9 as well as modulation of T helper 2 responses to proinflammatory stimuli (7). CC16, a secretory
protein, functions after secretion from cells. However, the molecular mechanism by which DEP regulates the secretion of
CC16 is uncertain. To date, the direct effect of aerobic exercise and arsenic exposure on inflammatory markers, especially
CC16 protein, has not been directly studied in any study. Therefore, the aim of the present study was to investigate the
effect of aerobic exercise on the amount of paw edema and serum levels of arsenic-exposed male IL-6, TNF-a. and CC16.

Methods: In this experimental study, 32 male rats were randomly divided into four groups: control, arsenic, training and
arsenic+training. Arsenic was consumed five mg/kg/day orally (gavaged) for eight weeks. Aerobic training was
conducted for eight weeks (five sessions/week, each session for 10 to 30 min with a treadmill speed of 10 to 25 m/min,
at slope of 5%. ELISA and plethysmometer methods were used to measure serum IL-6, TNF-o and CC16 levels and the
amount of rat paw edema, respectively. Data were analyzed by one-way analysis of variance and Tukey post hoc tests at
the p<0.05 level

Results: Arsenic exposure elevated 1L-6, TNF-o and CC16 levels (For all three variables p=0.001) in rats exposed to
arsenic, but had no significant effect on paw edema (p=0.8). Training intervention decreased arsenic-induced serum levels
of IL-6 (respectively p=0.001, p=0.02, p=0.001), TNF-a (respectively p=0.001, p=0.02, p=0.03) and CC16 (respectively
p=0.03, p=0.001, p=0.008) compared to the control, arsenic and arsenic + exercise groups (p=0.8). However, training
had no significant effect on rat paw edema (p <0.05).
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Discussion

The first part of the findings showed that arsenic increased the serum IL-6 and TNF-a of male mice exposed to arsenic.
Given the role of IL-6 and TNF-a as inflammatory markers, arsenic may have activated inflammation throughout the rat
body. In this regard, it has been reported that activation of the pro-inflammatory response when exposed to arsenic is
associated with disruption of various important cellular processes (8). Studies show various inflammatory markers
including TNF-a, IL-1a, IL6 and IL-8 (in humans), monocyte chemical adsorbent protein (MCP1), macrophage inhibitor
(MIF), and other cytokines and chemokines when exposed to Low concentrations of arsenic in the blood and liver of
humans and mice increase (47-45). Also, acute arsenic exposure activates NF-kB and increases the production of
inflammatory markers in the spleen and thymus of mice (1). Other findings showed that exposure to arsenic increased
serum CC16 levels in mice; However, aerobic exercise increased the effect of arsenic-induced CC16 depletion; Also,
serum CC16 levels in the exercise + arsenic intervention group were higher than arsenic. The biological function of CC16
is not fully understood. But evidence shows that this molecule has anti-inflammatory properties (9). Also, relatively
limited studies have evaluated the impact of arsenic exposure and CC16 levels. In this regard, serum levels of CC16 have
been reported to decrease upon exposure to 3 and 5-valent arsenic (10). Also, in the study of Brockert et al. (2000) and
Parviz et al. (2008) it was reported that serum CC16 concentration in people with chronic lung damage caused by smoking,
other air pollutants and exposure to arsenic through drinking water as a result of club cell destruction Decreases (11);
Therefore, in the present study, it is possible that the decrease in serum CC16 levels in arsenic intervention was associated
with the destruction of club cells and thus the decrease in serum CC16 levels.

Conclusion

It was generally concluded that exposure to arsenic could lead to inflammation; However, it had no effect on tissue edema.
However, although exercise has some degree of protective effect, it may not be sufficient for people who exercise in areas
exposed to arsenic to rely solely on the expected capabilities of the adaptations resulting from the exercise. Other
interventions may be needed. However, due to the limitations of this study and the lack of direct evidence in the human
population exercising under chronic exposure to arsenic, further studies are still needed.
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